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CHAPTER I
INTRODUCTION
Statement of the Problem
Current dredging management is ineffective due to the
absence of a rigorous effort to set objectives and later
evaluate whether or not they have been or are being attained
(New England River Basins Commission, 1981). Studies
undertaken to resolve dredging problems tend to only address
symptoms such as: permit delays, scientific testing
requirements, environmental damage, cost increases and cost
sharing. What has been missing is a broader view of the
dredging problem, one that not only looks at the problems,
but at how the objectives of dredging are being met (New
England River Basins Commission, 1981). Once dredging
projects have been completed, little or no evaluation is
made to determine whether the original objectives of the
project have been attained.
/~ince World War II, and especially over the past three
decades, maritime transportation technology has rapidly
changed. Ports in the United states are confronted with
problems of adapting to the world shipping revolution caused
by technological advances in maritime transportation.!
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Containerization and the development of superships, notably
dry- and liquid-bulk carriers, has created demands for
services and facilities that has placed a large financial
burden on ports (National Research Council, 1976). The
giant size of these new ships can provide inherent cost
advantages through economies of scale. However, large size
also curtails flexibility on world trade routes. More
specifically, large ships pose problems for ports where
their draft exceeds existing channel depths. Most dry - and
Liquid-bulk carriers require water depths of 50 feet or
more, and the latest-generation containerships require water
depths of 40 to 45 feet. Many ports in the u.s. do not have
channels with these required depths.
Ports are vital links in the total transport system and
their ability to handle change in maritime transportation is
essential for the economic well-being of the United States
#(National research Council, 1976). The U.S. is dependent on
the rest of the world for a large portion of the raw
materials that are necessary to maintain a high standard of
living. With this in mind, the importance of dredging U.S.
ports so they can handle the world's merchant fleet of
larger, deep-draft vessels is apparent. Dredging and
maintenance of adequate channels, approaches and anchorages
is a matter of major concern for ports that wish to remain
competitive.!
~There are basically two types of dredging, although the
physical activities required to carry them out are similar.
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Construction dredging normally involves creating new
navigational facilities or the improving of those that exist
by underwater excavation. Maintenance dredging involves the
removal of materials as necessary to keep facilities at
their originally constructed depths and widths (National
Research Council, 1985)~ A port's manager is driven by the
need to remain competitive with other ports by attracting
vessels and cargoes. As a result, adequate channels are a
centerpiece of port competition (Hammon, 1987).
Demand for dredging can arise because someone, in
either the public or private sector, believes a navigational
project is needed to improve the flow of cargo,
opportunities for recreational boating, or in some cases
national defense. Efficient port operations and the
relative health of local economies depends on regular
improvements to and maintenance dredging of navigational
channels and berthing areas. Often, dredging projects are
proposed by interests in one port to achieve a competitive
advantage over another. Whatever the project motive, there
is a vast gap between the reasons for dredging and the
reality of completed projects (New England River Basins
Commission, 1981).
~The United States has never had a national port plan,
and no commercial port or group of ports have ever been
under complete national government control. The U.S. port
industry, historically, has been decentralized. Individual
ports compete with each other for available traffic. This
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competition reflects the American tradition of free
enterprise and local control. At the same time, ports of
the U.S. have received from federal agencies many benefits
directly related to their development and operation.
Navigable rivers and harbors, with very few exceptions, are
maintained by the U.S. Army Corps of Engineers (National
Research Council, 1976). The Corps of Engineers, under the
jurisdiction of the Department of the Army, administers to
matters related to construction and maintenance necessary
for the improvement of rivers, harbors and waterways for
navigation./
~
Ports, by their very nature, interact extensively and
unavoidably with physical, chemical, biological, and social
systems. Since the late 1960s, attention has focused on
potential environmental impacts of port development
projects. Provisions of the National Environmental Policy
Act of 1969 (NEPA), the 1972 Amendments to the water
Pollution Control Act, and the Coastal Zone Management Act
of 1972 require proposals for all future port developments
to include careful and extensive evaluation of potential
environmental impacts (National Research Council, 1976). As
a result, the rate of port development has been
substantially affected by environmental considerations.
Federal and state regulations require environmental
impact statements for any new construction, expansion, or
dredging projects, and they are of particular concern to
ports. These statements are time consuming and costly. A
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detrimental effect of such delays is the possibility of a
shift in economic need, if the project is not completed
within a reasonable time. For example, a shipping line
seeking to locate at a port may not wait two or three years
for an environmental impact statement to be completed
preceding actual construction. Instead, it might elect to
bypass one port in favor of another with existing facilities
(National Research Council, 1976). The economic loss to the
port being bypassed would be very significant.
Failure of many proposals to become completed projects
is generally blamed on excessive regulation. For example, a
port facility development project must be approved by local
or state land-use planning agencies, state and federal
environmental and resource management agencies, the Corps of
Engineers and others before it can be undertaken. The Army
Corps of Engineers will not issue a permit for a dredging
project if it is opposed by a state or local agency
authorized by state law to review the project (Hershman et
al, 1978).
Proposed dredging projects are constrained by several
factors such as economic feasibility, disposal site
availability, and political and regulatory acceptability.
In addition, some ports must deal with highly active
environmental and social interest groups. Any port's plans
might prompt citizen groups to action (National Research
Council, 1985). Although federal regulations apply to every
state in the U.S., each state may develop its own
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regulations that must also be adhered to if dredging
proposals are to be approved (Hershman et aI, 1978).
Therefore, it may be possible for one port to gain a
comparative advantage over a similar port in a different
state simply on the basis that compliance with its
regulations are less stringent.
If several similar ports in different states are
analyzed with respect to dredging management, it may be
possible to determine how and why certain ports are dealing
with their dredging problems differently than others. Some
states may rank environmental considerations higher than
other states, making it difficult for a port to attain its
dredging project objectives (Hershman et aI, 1978).
A comparative analysis of past dredging projects in
similar ports may reveal whether or not different levels of
state/federal cooperation in planning projects have been
major factors in a project's approval or rejection. The
effectiveness of a dredging management system can be
improved if a mechanism exists that can assess the degree to
which the project objectives undertaken have been achieved
(Hershman et aI, 1978). With limited exceptions, no such
"feedback" mechanism exists.
For the most part, there is little or no review by the
Corps of Engineers, or anyone else, whether or not the
projected economic benefits of previously constructed
projects have been achieved. By evaluating past projects,
it may be possible to suggest ways to improve dredging
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management systems. Furthermore, similar criteria can be
applied to future port dredging management.
Hypotheses
Regulations and guidelines governing dredging differ
considerably among state coastal management programs. In
the case of Army Corps activities, a project is not approved
until appropriate state agencies confirm that the proposed
activities comply with their coastal plans, or waive their
right to do so (National Research Council, 1985).
Therefore, it is hypothesized that significant regulatory
differences between states can contribute to the success or
failure of reaching objectives for particular dredging
projects.
In addition, states vary widely in the degree to which
they review the purpose, justification and need for dredge
projects (Hershman et aI, 1978). As a general rule, any
involved agency has a high probability of being able to
block a given dredging action or at least slow it down
substantially if it is strongly opposed to the action
(National Research Council, 1985). At the state level,
economic development strategies, coastal zone management
plans, and other state land use or growth management
policies directly affect both the demand for and evaluation
of proposed projects (New England River Basins Commission,
1981). Therefore, it is also hypothesized that an
evaluation of previous projects, at similar sized ports,
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will be able to determine the effect of state-level
regulatory priorities on dredging development. If the above
hypothesis can be supported, it may then be possible to
determine why a dredging project in one state was
implemented and a similar project in another state was
rejected. Raising capital for any dredging project is a
difficult task for any port, and a study to determine if the
capital was invested wisely is both very important and
useful.
Methodology
Before an evaluation of dredging management can be
undertaken, a classification scheme for ports must be
developed. Although this research deals specifically with
mid-sized North Atlantic United States ports, compa~able
data from any of the four remaining U.S. port regions (South
Atlantic, Gulf, Pacific, and Great Lakes) could be included
within the same classification scheme. Port-to-port
comparisons are not only of value for broad analytical
purposes, but they are also essential for a port's
evaluation of its performance in completing dredging
projects. Data collected and compared from various ports
facilitates a meaningful assessment of port efficiency.
Mid-sized ports are classified through a mUltivariate
analysis involving three major criteria: size, function,
and geography. Important data relating to port size
includes: depth of the facility, total weight of cargo
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handled, value of cargo handled, number of berths available,
and the total number of ships calling each year (Alderton,
1973). With regard to the function of ports, relevant data
includes specific commodities moving through the port,
amount of available storage and warehousing facilities, and
the number of industrial firms dependent on the port
(Alderton, 1973).
These two criteria are very important in port
classification because only ports of comparable size and
function can be evaluated for their performance with respect
to cargo. The package type of goods (bulk, containerized,
break-bulk) is more impo r tant than the i r actual na tur e,
because it is directly relevant to the handling method and
equipment utilized. For most commodities, cargo weight is a
very significant characteristic, because it has the
strongest influence on the design and capacity of the
handling and transport equipment (United Nations Conference
on Trade and Development, 1971).
The third criterion, the geography of each port, is
examined and determinations are made as to whether ports
occur in areas of tidal estuaries, artificial harbors, or
non-tidal rivers. The importance of this criterion is that
it might provide insight into specific port operating
advantages or disadvantages. For example, ports located in
tidal estuaries require expensive surveying and dredging due
to the high sediment load carried by rivers (Alderton,
1973) .
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By combining two or more criteria, it is possible to
arrive at a more meaningful comparative picture (Bird,
1971). In port management, port performance comparisons are
important for evaluating projects and also for calling
attention to where improvements are needed. In undertaking
this comparative analysis, a large number of ports are
considered. Ports with similar characteristics are then
chosen for further study concerning dredging management.
Once the classification of mid-sized ports is
completed, an assessment of the state regulations that
affect selected ports, with respect to dredging, is
undertaken. Based on the preponderance of evidence, the
assessment identifies similarities and differences in state
dredging regulations qualitatively. Finally, an assessment
is made regarding dredging management for specific ports.
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CHAPTER II
CLASSIFICATION OF ATLANTIC COAST PORTS
Prior to conducting a comparative dredging management
study of medium-sized ports, these ports must first be
identified. However, this is not an easy task since
universal classification of ports has not been formulated.
Rimmer (1966) and Carter (1962) have speculated about the
best measurement for comparing and classifying ports. It is
possible to provide a classification system according to a
particular criteria, but no one measure (variable) is
completly adequate to describe or differentiate between
ports (Carter,1962). Thus, there are many variables that
are significant in differentiating between ports.
Therefore, a multivariate statistical analysis is
utilized to devise a classification of u.S. Atlantic Coast
ports. The data were coded and a computer analysis was
executed on the University of Rhode Island's mainframe
computer. Statistical Analysis System (SAS) software was
utilized for the analysis. Thirty ports along the Atlantic
Coast are included in the classification to insure a proper
sample size.
Initially, sixteen variables were identified as being
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relevant to the classification. The selection of variables
is very important due to the fact that the classification is
based solely on them. It is the intent of the
classification process to identify similar observations
(ports) that fall into clearly distinguishable groups by
virtue of having similar measurements for the variables
(Hurtendo and Wegmann, 1974). The following is a discussion
of the rationale for the selection of each variable.
Tonnage
Cargo tonnage is perhaps the best single measurment of
a port's status (Rimmer, 1966). However, total tonnage is a
measure which can lead to some serious misconceptions about
the different ports being compared. For example, ports
specializing in bulk commodities such as coal and petroleum
products may rank overly high, compared to the value of
these commodities.
The source of tonnage statistics used is Waterborne
Commerce of the United States, 1985, published by the U.S.
Army Corps of Engineers. These statistics are the most
recent available. These data list each port with a
breakdown of its tonnage (in short tons) by commodity.
In order for the total tonnage variable (TOTAL) to be
more descriptive, it is disaggregated into three broad basic
catagories: liquid bulk (LBULK), dry bulk (DBULK), and
general cargo (GCARG). Every commodity was placed within
its respective category as defined by Couper (1972). See
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Appendix A for a complete listing of commodities by cargo
type. Those commodities characterized as neobu1k, such as
automobiles, were placed within general cargo due to their
high value.
Bulk and general cargo have very different requirements
with respect to cargo handling. Thus, by further
distinguishing cargo tonnage by cargo type (bulk or general
cargo), additional information was gained concerning each
port's requirements for handling the different commodity
types. For example, specialized berths and deep water are
two important requirements for handling bulk cargo.
Maximum Draft
The next variable reported for each port is the maximum
draft possible in 1984 (DFT84). In addition to the fact
that bulk cargo requires considerably deeper channel access
than general cargo, this variable gains considerable
importance because the ultimate purpose of the port
classification is to conduct a dredging management study.
Thus, it is important to include maximum draft as a
variable. The main source for this data are the World Ports
Directory ,1983-1984, published by Fairplay. An aditional
source was the Port Series, published by the U.S. Army Corps
of Engineers.
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Total Trips
The next group of variables are all variations on the
number of vessels calling at each port. Since ships vary in
size, it is claimed that their numbers do not provide a good
indication of a port's status, because it is possible for
one ship to carry more cargo than four or five others
combined (Rimmer, 1966). However, the number of vessels
calling at each port are included in this analysis to
provide an indication of each port's traffic relative to the
others.
In addition, total trips of inbound self-propelled
vessels (TTRIP) are broken down into dry cargo (TTDRY) and
tanker (TTWET) components, which adds to their descriptive
value regarding each port's commodity movements. One
further division includes the number of self-propelled
inbound vessels requiring 35 feet or more draft (DDTRP).
Since the purpose of this classification is to conduct a
dredging management study, the variable DDTRP exhibits
considerable importance. The source for number of trips of
vessels is Waterborne Commerce of the United States, 1985.
Only inbound trips are tabulated to avoid double counting of
the same vessel outbound.
population
The next variable (POPUL) is the estimated population
in 1984 for the area surrounding each port. In most cases,
estimated county population is used. However, four ports
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(Baltimore, MD, Newport News, VA, Norfolk, VA, Richmond, VA)
are located in independent cities, and the actual city
poulation is used. The main source of this data are Local
population Estimates, 1984, published by the U.S. Department
of Commerce, Bureau of the Census. One additional
population estimate is obtained for the Port of New York
using the estimated 1984 New York "Metro Region"
population. This was found in the Rand McNally Atlas and
Marketing Guide. Since the Port of New York covers a two
state area and many counties, this was the most reasonable
population estimate to use for this unique area. The
purpose of the POPUL variable is to give an indication of
the people each port could directly impact.
Variety of Commerce
The next variable involves variety of commerce
(VCOMM). This is a simple yet indirect measure of the
presence and relative importance of general cargo (Carter,
1962). Carter stresses the significance of variety of
commerce for a port's economy. If a port has traffic of a
highly varied compostion, a diversity of cargo handling
equipment and storage facilities, and a wide range of allied
marine services are required to handle the cargoes and
transfer ownership. For most ports, general cargo comprises
only a fraction of its total tonnage, while having a high
economic value. The variety of commerce variable is an
excellent way to escape the bias of weight in appraising the
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role of general cargo.
The Corps of Engineers lists over 200 different
commodities or commodity classes, and the variety of
commerce is based upon the number of classes listed for each
port. The source for this data is Waterborne Commerce of
the united states for 1985. Similar to Carter (1962), the
ports were grouped into four classes of variety according to
their standard deviation from the mean. For this study,
variety ranged between "very low" or less than 36, to "below
average" or 37 to 84, to "above average" or 85 to 131, to
"very high" or over 132. Each port was then coded one
through four, one being "very low" and four being "very
high".
Value of Commerce
Another variable commonly used to counter the bias of
total tonnage is that of value of commerce. Classification
on the basis of value of cargo reflects the greater economic
impact of higher valued general cargo (Al-Kazily, 1984).
Domestic general cargo coastwise movements have all but
disappeared in the u.s. Therefore, the value of foreign
commerce is used. The source for this variable is u.s.
Waterborne Exports and General Imports for 1985, published
by U.S. Department of Commerce, Bureau of the Census. All
values are expressed in millions of dollars.
In order to provide increased description, the value of
foreign commerce is disaggregated into four components:
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exported dry cargo (EVORY), exported tanker cargo (EVWET),
imported dry cargo (IVORY) and imported tanker cargo
(IVWET). The Port of Richmond, Virginia is the only port in
the study area that did not report values for both imported
and exported tanker cargo. However, statistics reported in
united states waterborne Commerce for 1985 showed that
155,858 tons of liquid bulk (tanker) cargo moved through the
port. Using this tonnage figure and the average price per
ton for liquid bulk cargo for the other 29 ports (.00014985
million dollars/ton), a value is computed to complete the
data set. The values computed to fill in the unreported
values for the Port of Richmond were $21 million for
imported tanker cargo (IVWET) and $2 million for exported
tanker cargo (EVWET). In addition, three ports (Searsport,
ME, Boston MA, and Georgetown, SC) reported less than
$500,000 values for exported tanker cargo. Since no actual
dollar values are given, these ports are assigned values of
$250,000 for this variable, which is the midpoint between
zero and 500,000 dollars.
Container Cranes
The final variable included in this classification
analysis is the number of container cranes each port
operated in 1984. This variable (CRANE) is included because
the number of container cranes operating in each port may
give a better indication of the importance of higher-valued
general cargo at each port. Those ports without container
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cranes are either primarily bulk or very small ports.
Although not all general cargo is containerized, and some
container vessels have self-unloading capability, the
majority of general cargo moving through Atlantic Coast
ports is containerized and unloaded by shore-side cranes.
The source for this data are the u.s. Department of
Transportation.
Table 1 is a complete list of the variables and what
they represent. By viewing these variables in combination,
through a multivariate statistical analysis, and by keeping
in mind the ultimate purpose of the classification to
perform a dredging study, a much truer picture of each
portis status can be obtained. See Appendix B for a
complete list of the raw data for the 30 ports involved in
the classification.
Cluster Analysis
Cluster analysis is chosen for this port classification
due to the necessity of dividing a set of objects into
subgroups which differ in meaningful ways. Kachigan (1986)
defines cluster analysis as a set of techniques for
accomplishing the task of partitioning a set of objects into
relatively homogenous subsets based on inter-object
similarities.
The cluster procedure hierarchically groups the
observations in a SAS data set using Wardls Method - a well
known algorithm. In Wardls Method, the distance between two
18
TABLE 1
VARIABLES COLLECTED FOR EACH PORT
CODE DESCRIPTION
DBULK - Total tonnage of dry bulk cargo (1985).
LBULK - Total tonnage of liquid bulk cargo (1985).
GCARG - Total tonnage of general cargo (1985).
TOTAL - sum of DBULK + LBULK + GCARG.
DFT84 - Maximum draft in port (1984).
TTDRY - Total number of inbound self-propelled dry cargo
vessels.
TTWET - Total number of inbound self-propelled tanker
vessels.
TTRIP - sum of TTDRY + TTWET.
DDTRP - Total number of inbound self-propelled vessels
requiring drafts of at least 35 feet.
POPUL - Estimated population of port's surrounding area.
VCOMM - variety of commerce at each port.
EVDRY - Value of exported dry cargo (1985).
EVWET - Value of exported tanker cargo (1985).
IVORY - Value of imported dry cargo (1985).
IVWET - Value of imported tanker cargo (1985).
CRANE - Number of container cranes in each port (1984).
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clusters is the sum of the squares between the two clusters
added up over all the variables (SAS Institute, 1982). The
cluster procedure creates an output data set that is used to
draw a tree diagram of the cluster hierarchy. This tree
diagram aids the researcher by visually depicting the steps
the computer is taking while processing the data.
The Cluster Procedure was first run using all sixteen
variables. However, with all variables, no clear size-
clustering took place. Due to the wide variation of equally
weighted variables, the computer program could not
distinguish clear groupings.
At this point, it became neccesary to isolate those
variables that would most clearly represent a classification
of ports. Since dredging management is the reason for the
port classification, those variables of particular interest
to a dredging study were used. It was determined that only
those variables representing bulk commodities movements
would be used. Since these commodities require deep water,
they are of particular importance to any dredging study.
Those variables desribing mainly general cargo
characteristics (GCARG, VCOMM, CRANE) were removed along
with POPUL, TTORY and TTWET. Two hybrid variables were
created: 1) IVALU, the total imported value (IVORY and
EVORY) and 2) EVALU, the total exported value (EVORY and
IVORY). The total tonnage variable (TOTAL) was adjusted to
include only liquid bulk (LBULK) and dry bulk (OBULK) data.
The first positive clustering results are observed when
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six variables describing ports on the basis of bulk cargo
movements are run. These variables are: TBULK, DFT84,
TTRIP, DDTRP, IVALU, and EVALD.
The value variables (IVALU and EVALU) were removed next
due to the generally low value of bulk cargoes. The
resulting four variable cluster test is even better with
regard to distinct clusters. However, the clearest clusters
are evident after a three variable run. The variables
utilized for the final cluster analysis were: total bulk
tonnage (TBULK), maximum draft (DFT84), and total trips
requiring channel depths of at least 35 feet (DDTRP). These
variables are determined to be the most important with
regard to classifying ports for the purpose of a comparative
dredging management study. Table 2 shows where the 30 ports
were placed in the classification by the final three-
variable cluster analysis.
Discriminant Analysis
This SAS procedure utilizes the Nearest Neighbor
classification technique, and it is run as a check on the
cluster analysis. The purpose of the discriminant analysis
is to force a previously obtained grouping of observations
into an optimal grouping. Optimal grouping occurs when the
observations are assigned to the groups in which their
probability of membership is highest (Hurtendo and Wegmann,
1974) •
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PORT SIZE
TABLE 2
CLASSIFICATION OF ATLANTIC COAST PORTS
PORTS
SMALL PORTS:
MEDIUM PORTS:
LARGE PORTS:
Richmond, VA.
Bridgeport, CT.
Brunswick, GA.
Albany, NY.
New London, CT.
Palm Beach, FL.
Port Canaveral, FL.
Jacksonville, FL.
Portland, ME.
Charleston, SC.
Wilmington, NC.
providence, RI.
Camden, NJ.
New York, NY.
Baltimore, MD.
Boston, MA.
New Bedford, MA.
Georgetown, SC.
Fall River, MA.
New Haven, CT.
Miami, FL.
Port Everglades, FL.
Searsport, ME.
portsmouth, NH.
Wilmington, DE.
Morehead City, NC.
Newport News, VA.
Savannah, GA.
Norfolk, VA.
Philadelphia, PA.
Note: The ports in bold type represent the ports finally
selected
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In summarizing the results of the discriminant
analysis, it could be said that the groups obtained from the
cluster analysis are all found to be near-optimum since
almost all the ports are reaffirmed in their original
groups.
The discriminant analysis is first run on two variables
(DFT84 and DDTRP), and the results show all ports being
assigned to their original group assigned through the
cluster analysis. An additional run was made using all
three variables from the final cluster analysis (TBULK,
DFT84, and DDTRP). The results were again excellent, with
all but one port (Norfolk, VA) being assigned to its
original classification. The cluster analysis placed Norfolk
within the "large ports" grouping, but the discriminant
analysis removed it from the "large port" group and placed
it into the "medium port" grouping. However, an examination
of the raw data for Norfolk reveals that this port is better
suited in the "large port" category. Therefore, Norfolk is
reassigned to the original grouping created by the cluster
analysis. A similar technique for reassigning a particular
port was utilized by Hurtendo and Wegmann (1974) in their
classification of Great Lakes commercial ports.
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Final Selection of Ports from Within the Medium Class for
Use in the Dredging Study
The first step in the final selection involves
eliminating all medium sized South Atlantic ports, because
they do not fall within the study area. South Atlantic
ports are only included in the classification in order to
achieve a valid small sample size of 30 ports on which
inferential statistics could be run. Eleven medium sized
ports remained in the North Atlantic Region. Of these,
three ports: New Haven CT, Providence, RI, and Portland, ME
are clearly most similar with regard to the three most
important bulk cargo variables (TBULK, DDTRP, and DFT84).
Since New Haven, Providence, and Portland are most similar
with regard to size, function and geography, they were
ultimately chosen for the comparative dredging management
study. All three ports are primarily bulk ports. Hence,
the construction and maintenance of deep channels and berths
are a necessity for port efficiency. Since all three ports
are located in New England, it may be possible to draw
regional conclusions in addition to those drawn for the
specific states where the selected ports are located.
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CHAPTER III
DREDGING HISTORIES
II
The following dredging histories illustrate the
frequency and magnitude of actual dredging projects within
the selected ports. This is an important requirement prior
to examining and analyzing the regulatory framework
governing dredging~ The dredge project inventories for
Providence, Rhode Island, portland, Maine, and New Haven,
Connecticut include all completed construction and
maintenance projects over the past 18 years.
//Dredging can be divided between federal and local
projects. Federal projects deal mainly with the
construction and maintenance of major access channels,
maneuvering areas (turning basins), and emergency
anchorages. Prior to the Water Resources Development Act of
1986 (to be discussed in Chapter IV), federal projects were
financed with 100 percent congressionally appropriated
funds. On the other hand, local projects are privately
funded and receive no federal funding, since they deal with
construction and maintenance of berths and minor channels.
Local projects do not require congressional action:,?'"
However, they are subject to the same detailed regulatory
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review and permitting process as the federal projects. Both
federal and local projects must meet the navigational,
environmental and social requirements of dredging-related
legislation. The specific laws and policies that are
pertinent to the regulation of dredging will be discussed in
subsequent chapters.
A chief component of any dredge project is disposal of
the dredged material. Three broad disposal options exist:
1. Upland - placement of dredged material on land.
Material can be used for beach nourishment, fill
behind bulkheads, parking lot extensions, inland
fill, or disposed of in municipal landfills.
2. Near shore - involves creation of new shoreline,
islands, or marshes.
3. Open Water - placement of dredged material on ocean
bottom at depth sufficient for permanent submersion.
Dredged material characteristics influence the
environmental impacts of disposal, and thus, dictate the
disposal option chosen for a given project. Due to
differing physical and chemical characteristics, dredged
material has been grouped into three main classes by the
Army Corps of Engineers:
1. Class I Sediments - are relatively coarse-grained
and contain low levels of oil and grease, heavy
metals, and other potential pollutant concentrations
such as PCBs. These sediments are suitable for
capping materials at open water dump sites, habitat
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creation projects, beach nourishment, and landfill
cover.
2. Class II Sediments - are often relatively fine-
grained and may contain moderate levels of potential
pollutants, oil and grease, and heavy metals. Some
Class II material is suitable for habitat creation
projects, capping Class III material, and landfill
cover.
3. Class III sediments - are fine-grained and contain
high levels of potential pollutants, oil and grease,
and heavy metals. There is a high probability that
Class III sediments are toxic to marine fauna
(New England River Basins Commission, 1981b).
The Corps utilizes these classifications as comparative
tools to evaluate the degree of sediment contamination, but
does not recognize the values as fixed regulatory values.
Dredging History of Providence Harbor, Rhode Island
The previous federal project consisted of a main
channel 35 feet deep and 600 feet wide, which was completed
in 1949. See Figure 1 for a reference map of the existing
federal project. This project was authorized by the River
and Harbor Act of August 26, 1937 and modified August 27,
1965. The existing project consists of two main elements:
1. A channel 40 feet deep, 600 feet wide from deep
water in Narragansett Bay south of Prudence Island
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FIGURE 1
MAIN CHANNEL PROJECT MAP FOR PROVIDENCE RIVER AND HARBOR, RHODE ISLAND
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Light to the turn below Fields Point at Providence
and then up to 1,700 feet wide to the upstream limit
at Fox Point.
2. A channel 30 feet deep and 150 feet wide from the
upstream limit of the 40-foot channel to India Point
at the mouth of the Seekonk River. This channel has
been declared inactive by the Army Corps due to the
lack of economic justification due to the relocation
of the beneficiaries (U.S. Army Corps of Engineers,
1983) .
The following review of federal project work in
Providence River and Harbor was compiled from the Army Corps
of Engineers Annual Reports:
1966 - Engineering studies were undertaken in conjunction
with preparation of plans and specifications for
construction of 40-foot channel.
1967 - Engineering studies, plans and specifications were
completed. Contract awarded for construction of 40-foot
channel in June, 1967.
1968 - 2,440,000 cubic yards of ordinary material was
removed. Project 38 percent complete.
1969 - 2,242,000 cubic yards of material was removed.
project 54 percent complete.
1970 - 2,193,000 cubic yards of material was removed in
construction of 40-foot channel. 225,000 cubic yards of
material was removed as maintenance work. project 67
percent complete.
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1971 - 2,252,000 cubic yards was removed in construction of
40-foot channel. 440,000 cubic yards was removed as
maintenance work. Project 85 percent complete.
1973 - Contract for rock removal in the 40-foot channel was
awarded in June, 1973.
1976 - 100,000 cubic yards of rock and unclassified material
(consisting of glacial till, bedrock, boulders, rock
fragments, gravel, sand, and organic silt) was removed in 40-
foot channel. project completed.
Local Projects Sample for Providence, Rhode Island
The City of Providence Municipal Wharf is a good
example of local dredge projects within the Providence River
and Harbor area. All information concerning the City
Municipal Wharf is courtesy of CE Maguire Group Inc.
(Architects/Engineers/planners), which has contracted all
the private dredging work for the City of Providence
Municipal Wharf since 1972.
Terminals throughout the Port of Providence required
deepening of their berths in the mid-1970s in order to take
advantage of the new 40-foot main channel. The City of
Providence Municipal Wharf, which consists of six berths and
almost three-quarters of a mile of marginal wharf, planned
to add a seventh deep water berth in 1972. However, a
feasibility study by the Maguire Group recommended against
the project due to the extensive dredged material
(approximately 500,000 cubic yards) that would have to be
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disposed of. There has not been an open water disposal site
in Rhode Island waters since the Brenton Reef site was
closed in 1971.
A decision to deepen the existing berths to 40 feet was
made as an alternative even though extensive structural work
on the seawall itself was needed. Berths four, five and six
were only designed for 35-foot depths, and there was danger
of the seawall being undermined if the berths were dredged
to 40 feet without the necessary structural work. Finally
in 1977-78, berths four, five and six were deepened to 40
feet. The dredged material was disposed of upland on
adjacent city-owned property.
In 1981-82, a project to dredge berth number three from
its originally designed depth of 27 feet to 35 feet was
undertaken. Structural work on the seawall was completed at
that time. In 1985, berth number three was deepened to 35
feet and maintenance dredging took place on berths four,
five and six. A total of 13,000 cubic yards of dredged
material was removed and disposed upland on adjacent city-
owned property. Approximately 5,000 cubic yards was from
the maintenance of berths four, five and six.
In addition to the City Municipal Wharf projects, eight
other local dredge projects were undertaken in the
Providence River and Harbor area. These projects are listed
in Table 3.
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TABLE 3
LOCAL DREDGE PROJECTS WITHIN PROVIDENCE RIVER AND HARBOR
YEAR
1987
1982
1981
1980
1979
1979
1978
1977
APPLICANT'S
NAME
Mobil Oil
Providence &
Worcester RR
Providence &
Worcester RR
Promet Corp.
Providence &
Worcester RR
ATC Petroleum
Inc.
Providence &
Worcester RR
Marquette
Cement Mfg.
TYPE OF DREDGE
WORK DONE
maintenance
maintenance
maintenance
maintenance
maintenance
maintenance
construction
maintenance
CUBIC YARDS DISPOSAL
DREDGED SITE
30,000 upland
37,000 upland
open water
59,000 (Marblehead)
7,000 NA *
58,960 upland
6,000 upland
255,000 upland
2,500 upland
* note: disposal site location not available.
Source: Unpublished data, New England Division, U.S. Army
Corps of Engineers.
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Dredging History of Portland Harbor, Maine
See Figure 2 for a reference map of the existing
federal project. This project was authorized by the River
and Harbor Act of JUly 4, 1836 and modified by subsequent
Acts of which the latest is dated October 23, 1962. The
existing project consists of the following seven elements:
1. An entrance channel 45 feet deep and 1,000 feet wide
from deep water in Casco Bay to the line opposite
Fort Gorges.
2. A turning basin and anchorage area 45 feet deep
northwest of House Island.
3. A channel 35 feet deep of various widths from Fort
Gorges to Portland Bridge.
4. A channel 35 feet deep in the Fore River with a
turning basin of the same depth at the head of the
channel.
5. An anchorage off the east end of Portland, and an
approach channel of the same depth to the Canadian
National Railways Bridge.
6. A channel 14 feet deep between the Canadian National
Railways Bridge and Tukeys Bridge.
7. A channel 12 feet deep south of Tukeys Bridge and
maintenance of Soldier Ledge channel in Hussey
Sound, Casco Bay at a depth of 40 feet.
The entire project was completed in June 1968 (U.S. Army
Corps of Engineers, 1985).
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The following maintenance wo~k was conducted on the
existing fede~al p~oject in Po~tland Ha~bo~. The data were
compiled f~om the A~my Co~ps of Enginee~s Annual Repo~ts:
1970 - Maintenance ~emoval of shoals in the 35-foot Fo~e
Rive~ channel. App~oximately 20,680 cubic ya~ds of o~dina~y
mate~ial was ~emoved.
1979 - Maintenance d~edging of the 35-foot Fo~e Rive~
channel. App~oximately 25,000 cubic yards of mate~ial was
~emoved.
1980 - Maintenance D~edging of the 35-foot Fo~e Rive~
channel. App~oximately 921,000 cubic ya~ds of mate~ial was
~emoved.
1981 - Maintenance d~edging cont~act awa~ded. 1,300 cubic
ya~ds was removed.
1984 - Maintenance d~edging cont~act fo~ the ~emoval of
20,000 cubic ya~ds of mate~ial f~om the 35-foot channel.
1985 - Maintenance d~edging fo~ the ~emoval of 24,650 cubic
ya~ds of mate~ial.
Local P~ojects Sample fo~ Po~tland Ha~bo~, Maine
This data we~e compiled from volume III of The D~edge
Management Study fo~ Maine (Timson et al, 1982b), and
unpublished data from the A~my Corp's New England Division.
The~e has been a relatively high number of local new
construction dredge projects recently in the Portland Ha~bo~
area:
B~owns Wharf - 1978, new const~uction, 850 cubic yards of
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mud, class III sediments. Disposal site: upland - at former
Portland dump. Spoil was covered with 12 inches of marine
clay.
Long wharf - 1980-81, new construction, 12,000 cubic yards
of mud, class III sediments. The disposal site was the
federal open water Portland site.
Merrill Industries - 1981, new construction, 160,000 cubic
yards of mud, marine clay and glacial till, class II
sediments. The disposal site was the federal open water
Portland site. An environmental assessment of construction
of pier and related facilities was completed in August,
1980.
City of Portland - 1982, new construction, 170,000 cubic
yards removed. 10,000 cubic yards were disposed as backfill
behind bulkhead. The remaining 160,000 cubic yards were
disposed of at the federal open water Portland site.
Hobson's Wharf - 1985, new construction, 15,000 cubic yards
removed. The disposal site was the federal open water
Portland site.
Local maintenance dredge projects also occur quite
frequently in the Portland Harbor area. Table 4 illustrates
the recent local maintenance dredging projects in this area.
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TABLE 4
LOCAL MAINTENANCE DREDGE PROJECTS FOR PORTLAND HARBOR, MAINE
YEAR APPLICANT'S NAME CUBIC YDS DREDGED DISPOSAL SITE
1988 GBS Associates Inc. 5,300 near shore
1987 Williams Terminal 3,500 near shore
1986 Mobil Oil Corp. 2,000 upland
1985 Fore River Oil 4,000 open water
1983 Commercial Marine
Enterprises Inc. NA open water
1982 Bath Iron Works Corp. NA open water
1982 Atlantic Fisheries Co. 12,000 open water
1982 Commercial Wharf 2,500 open water
1981 Central Wharf 12,000 open water
1981 Deak's Wharf 6,500 open water
1980 Union Wharf 10,060 * open water
1980 South Portland Shipyard
& Marine Railways Corp. 5,150 * open water
1980 Portland Pipeline Corp. 41,500 * open water
1980 Chevron, USA 28,574 * open water
1980 Gulf oil Co. 3,110 * open water
1980 Amoco Oil Co. 27,500 open water
1980 Maine state Pier 31,250 open water
Notes: 1. some information was not available (NA).
2. all open water disposal took place at the Portland
site located in federal waters.
* - material was capped with spoil from the 1980
federal maintenance dredge project in the Fore
River.
Source: Unpublished data, New England Division, Army Corps
of Engineers
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Dredging History of New Haven Harbor, Connecticut
See Figure 3 for a reference map of the existing
federal project. This project was authorized by the River
and Harbor Act of August 30, 1852, and modified by
subsequent Acts dated from March 3, 1871 through August 9,
1955. The existing project consists of the following five
elements:
1. A channel 35 feet deep varying from 800 to 400 feet
wide from Long Island Sound to the Tomlinson Bridge.
2. Two anchorage basins of 16- and l5-foot depths below
the Tomlinson Bridge.
3. A channel 12 feet deep from the l6-foot anchorage
basin up the West River approximately 1.5 miles.
4. A channel 22 feet deep in the Quinnipiac River, and
a turning basin of the same depth, total length
approximately 1.25 miles.
5. A channel 12 feet deep in the Mill River, total
length approximately 0.9 mile.
The existing project is complete (U.S. Army Corps of
Engineers, 1985).
The following summary of maintenance contracts for the
existing project was compiled from Army Corps of Engineers
Annual Repor ts:
1975 - 945,000 cubic yards of material was removed during
maintenance of the 35-foot main ship channel.
1979 - 100,000 cubic yards of material was removed from the
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main ship channel.
1980 - 100,000 cubic yards of material was removed from the
main ship channel.
1982 - 192,400 cubic yards of material was removed from the
Mill and Quinnipiac Rivers.
1983 - 465,000 cubic yards of material was removed.
1984 - 229,288 cubic yards of material was removed from New
Haven Harbor.
In addition to these maintenance contracts, the Army
Corps has initiated contracts since 1973 for disposal site
monitoring, supervision and inspection, preparation of
environmental assessments, surveys, sampling and testing.
The purpose of these contracts was to gather information on
the environmental effects of open water disposal of dredged
material in Long Island Sound.
Local Projects Sample for New Haven Harbor, Connecticut
New Haven Terminals Inc. is illustrative of the local
dredge projects undertaken in New Haven Harbor. The
following information is courtesy of Mr. Frank Maitland,
Engineering Manager for New Haven Terminals Inc. (1988).
New Haven Terminals currently operates four berths.
Three berths are dredged to 35 feet, while one berth is
dredged to 40 feet. According to Mr. Maitland, maintenance
dredging occurs regularly once every two to four years. All
dredged material was disposed in open water at the
designated Central Long Island Sound Regional Disposal Area.
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The following is a recent history of berth maintenance for
New Haven Terminals:
August, 1970 ------------------- 46,150 cubic yards
March, 1974 -------------------- 35,395 cubic yards
April, 1978 -------------------- 11,620 cubic yards
March, 1981 -------------------- 19,000 cubic yards
December, 1984 ----------------- 18,000 cubic yards
May, 1986 ---------------------- 30,500 cubic yards
When maintenance dredging is desired, the Army Corps
takes simultaneous samples for sediment analysis due to the
fact that the main channel (federal maintenance projects)
and New Haven Terminal's berths (local maintenance projects)
are adjacent. Table 5 illustrates all other local dredge
projects for the New Haven Harbor area.
Th~re have been no environmental assessments or
environmental impact statements for any local projects in
New Haven Harbor. However, there has been extensive
environmental impact studies undertaken with regard to the
proposed New Haven Harbor navigation improvements project.
New Haven Harbor Navigation Improvements Project
The New Haven Harbor navigation improvements project
was authorized for construction by Congress in the Water
Resources Development Act of 1986. Although the project has
been authorized by Congress, actual construction has not
begun. All information concerning the New Haven navigation
improvement project was taken from the project Update
Report, published by the New England Division, Army Corps of
Engineers in August, 1987. Implementation of this
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TABLE 5
LOCAL DREDGE PROJECTS FOR NEW HAVEN HARBOR, CONNECTICUT
APPLICANT'S
YEAR NAME
TYPE OF DREDGE
WORK DONE
CUBIC YARDS
DREDGED
DISPOSAL
SITE
NA
NA
maintenance
upland
upland
upland
NA
NA
upland
open water
upland
open water
open water
NA
open water
open water
open water
open water
open water
open water
open water
open water
open water
NA
1,250
5,000
800
50,000
6,000
8,700
4,700
1,090
22,000
30,000
19,500
17,150
2,600
4,000
10,000
30,000
4,500
15,500
11,000
259,000
maintenance
maintenance
maintenance
maintenance
maintenance
maintenance
maintenance
maintenance
construction
Wyatt Inc.
United
Illuminating maintenance
Lex
Atlantic Co.
Harbor
Landing
City of
New Haven
City of
New Haven
United
Illuminating maintenance
City of
New Haven
Coyne Invest-
ment Property
LI Oyster
Farms Inc.
Getty Oil Co.
Wya tt Inc.
Gulf Oil Co.
Mobil Oil Co.
Atlantic
Richfield Co. maintenance
Exxon Co. USA maintenance
Conn. DOT. construction
United
Illuminating maintenance
United
Illuminating maintenance
City of
New Haven maintenance
Getty Oil Co. maintenance1977
1978
1978
1981
1981
1982
1981
1981
1980
1979
1978
1978
1978
1978
1987
1987
1983
1987
1983
1987
1986
Notes: 1. some information was not available (NA)
2. all open water disposal took place at the central
Long Island Sound Regional Disposal Area.
Source: unpublished data, New England Division, Army Corps
of Engineers.
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navigation project is contingent upon the following four
factors:
1. that the selected design significantly increases
navigation safety.
2. that the project benefits are greater than the costs
incurred.
3. that the local sponsor is willing to financially
support the improvements in the amount equal to 35
percent of the total cost.
4. that impacts on New Haven Harbor's oyster resources
are mitigated.
The authorized project provides for the following five
improvements:
1. Deepening the main channel from 3~ to 40 feet.
2. Widening the main ship channel from the present 400 -
foot width to 500 feet.
3. Realigning the ship channel beginning just north of
Fort Hale to the upper limit of the project.
4. Widening the channel bend at Southwest Ledge from a
minimum of 560 feet to a minimum of 780 feet.
5. Providing a common turning basin, approximately
1,200 feet wide and 40 feet deep at the head of the
main channel.
Construction of the project requires the removal of 4.4
million cubic yards of unconsolidated material and 27,000
cubic yards of rock. The dredged material will be
transported offshore approximately six miles, where it will
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that the potential exists for some environmental alterations
to occur as a result of project implementation. However,
the magnitude of these impacts remains to be evaluated. In
addition, the direct habitat and resource loss of 140 acres
of New Haven Harbor bottom is being evaluated in terms of
economic considerations. The study also indicates that due
to the well mixed nature of the existing harbor ecosystem,
temperature and water column stratifications would not be
significantly different from existing conditions.
Economic Analysis
A,preliminary benefit analysis, considering both
transportation savings and impacts on the oyster industry,
was completed in April, 1987. project benefits were based
on the estimated transportation savings (cost per ton of
product) attainable by shippers of commodities such as oil
or chemicals in large tankers. The savings to shippers are
derived from increased efficiency and reduced operating
costs per unit of cargo from the use of larger ocean going
vessels. The report indicated that if the present fleet of
tankers, which are 25,000 to 30,000 Dead weight Ton (DWT)
vessels were converted to 40,000 DWT vessels, a
transportation savings between 30 to 72 cents per ton would
be attained. This is approximately $1,700,000 per year in
transportation savings. If 50,000 DWT vessels were used,
the annual savings could be as high as $6,800,000 per year.
As stated earlier, an economic analysis of the direct
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impacts on the oyster industry resulting from project
implementation is currently underway. The 140 acres of
oyster habitat to be removed and its annual yield (expressed
in dollars) will be counted as a loss to the oyster
industry Additionally, an estimate of the indirect impacts
to the oyster industry will be determined. This estimation
is based on the residual effects the project will have on
the harbor's ecology. A dollar value will be calculated for
the residual impacts of the oyster beds surrounding the
channel. This loss value will be added to the direct losses
in order to compute a total annual loss to the oyster
industry. The annual loss will be subtracted from the
annual transportation savings to determine the net benefit
(if any) to be realized from the project. The results of
the ongoing studies will be incorporated into a final
project impact report on the oyster resource, which was
scheduled to be submitted to Congress in the Spring of
1988. The final report has been delayed an indeterminate
time period. If the final report indicates positive
findings, construction is scheduled to begin in October
1989.
Summary
This review of recent federal and local dredging
projects in the harbors of providence, Portland and New
Haven give an indication of the importance and necessity of
dredging to the port and maritime transportation
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industries. The maintenance of channels and berths must
remain an ongoing activity for any port that wishes to
provide efficient service. It is important to note that
every project reviewed here has been implemented, and thus,
has gone through the complex regulatory process to receive
the necessary permits. This process will be discussed in
detail in the proceeding chapters.
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CHAPTER IV
FEDERAL WATERWAY DREDGING LAWS, FUNDING, AND DELAYS
Since the late 1960s, dredging activities have come
under close scrutiny because of their potentially harmful
effects on the environment. Consequently, dredging is now
regulated by a host of government agencies on federal,
state, and local levels.,
Due to the physical and functional nature of ports, the
economic activity generated by maritime industries is
dependent on dredging (Giari, 1976). The physical port
generally consists of a harbor, which provides protection
for vessels. Functionally, a port provides terminal
facilities and services to transfer cargo and passengers
efficiently between the land/sea interface. In order to
meet these physical and functional requirements, ports are
situated in shallow coastal areas where dredging is
necessary. The economic well-being of port cities and the
nation as a whole relies on providing adequate channels and
harbors for continued waterborne commerce. However, the
regulation of dredging greatly influences the viability of
the port industry. According to Giari (1976), the
regulation of dredging deserves close examination and
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analysis because:
1. The regulation of dredging typifies many other
activities affected by environmental regulations.
2. Maritime activities are dependent on dredging, and
therefore, are vitally affected by its regulation.
3. The port industry has identified regulatory actions
involving dredging as a serious problem.
~The following is a description of the main federal laws
on dredging and the agencies that are involved.
Rivers and Harbors Act of 1899
The earliest basis for dredging regulation is found in
the Rivers and Harbors Act of 1899. Section 10 of this Act
delegates authority to the Army Corps of Engineers for all
navigational concerns including dredging and filling in
"navigable waters" of the United States •. At that time,
/
~
"navigable waters" were defined as only water bodies that
were influenced by tidal action. This 1899 law was passed
to shore up the federal governments authority in keeping the
nation's water commerce routes operable and free of
obstructions to navigation (Chastain, 1978).
~Federal Water Pollution Control Act Amendments of 1972
The Federal Water Pollution Control Act Amendments
(FWPCA) of 1972 also regulates dredging activities in
navigable waters. Under Section 404, the Corps is
designated the permitting authority for dredged and fill
materials discharge in navigable waters.~ It is important to
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note that under the FWPCA, the definition of "navigable
waters" was expanded to include wetlands, primary and
secondary tributaries of navigable waters, and natural lakes
greater than five acres in surface area.
For the first time, under the FWPCA, Army Corps permit
regulations required a "public interest" review in addition
to the previous "navigation only" review. This "public
interest" review assures that all factors affecting the
public are considered, not just the navigability of the
waterway (Hollis, 1976). Public interest factors include:
conservation, economics, esthetics, general environmental
concerns, historical values, fish and wildlife values, flood
damage protection, land use classification, water supply,
and in general, the needs and welfare of the people
(Chastain, 1978). The national goal of improved water
quality standards in the u.s. was the driving force behind
this Act.
Section 404 of the FWPCA established a port
construction permit system for the discharge of dredged or
fill materials at specified disposal sites designated by the
Army Corps. The Corps permits, issued under Section 404,
are subject to guidelines issued by the Environmental
Protection Agency (EPA). The EPA has ultimate authority to
approve or prohibit use of the Corp's designated disposal
sites if the Agency determines that disposal at that site
will have an adverse environmental impact (Maritime
Administration, 1978). Section 404 is clearly of major
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importance to ports proposing dredging projects because
these ports are faced with the possibility of limited or
discontinued operations arising from difficulties in
lawfully disposing of dredge spoils.
The FWPCA also provides for the delegation of federal
regulatory responsibilities regarding water quality to the
states. As long as the state has an EPA-approved program to
control dredge material disposal, it becomes the permit
granting agency with the EPA retaining authority to review
permit approvals on a case-by-case basis (Webb and Holmes,
1976) .
~Marine Protection, Research and Sanctuaries Act of 1972
The EPA's power over the disposal of dredged material
increased even more with the passage of the Marine
Protection, Research and Sanctuaries Act of 1972. This Act,
also known as the ~Ocean Dumping Act", was passed during the
same congressional session as the FWPCA. Thus, some
provisions appear to overlap or even conflict.
This Act requires a federal permit for any
transportation from the united States of any material for
the purpose of dumping into "ocean waters" (Maritime
Administration, 1978) ~ Under the Ocean Dumping Act, "ocean
waters" are defined to include the territorial sea. Thus,
this Act overlaps the FWPCA with respect to discharges
within the three-mile territorial sea limit (Maritime
Administration, 1978). However, since the criteria for
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issuance of the permits under both Acts are similar, the
overlap causes no problem.
But, conflicts may surface with regard to the roles of
the states. Under the FWPCA, individual states are
delegated authority to regulate their water quality, and
this authority includes the right to veto the federal
issuance of a discharge permit if it is less stringent than
state requirements. The problem arises with the Ocean
Dumping Act, which does not delegate authority to the
states. Fortunately, the Corps of Engineers and the EPA
have resolved this conflict by agreeing not to issue any
permits unless the discharge complies with state water
pollution standards (Maritime Administration, 1978) •
. Discharges beyond the territorial sea are regulated under
the Ocean Dumping Act without involvement of the states.?
~Fish and Wildlife Coordination Act of 1958
This Act requires the Corps of Engineers to consult
with the U.S. Fish and Wildlife Service (USFWS) and related
state agencies concerned with wildlife resources before
issuing dredging permits.~ Any objections by USFWS to the
issuance of a permit can only be overridden by the Secretary
of the Army, in Washington D.C .• As a result, the USFWS has
been given indirect veto power over a dredge project due to
the difficulties and long delay in submitting a proposed
project to the secretarial level (Giari, 1976). Because its
limited staff covers large geographical areas, the USFWS
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relies on individual state fish and wildlife agencies for
more detailed project site knowledge. The USFWS generally
does not object to dredging and disposal activities as long
as the spoils do not exceed EPA contaminant levels and
disposal does not affect wetlands (Maritime Administration,
1978) .
The National Marine Fisheries Service (NMFS) also
reviews Corps permit applications for proposed federal
dredge projects under the Fish and wildlife Coordination Act
of 1958. NMFS is responsible for determining the probable
effect of dredge projects on marine, estuarine, and
anadramous and catadramous commercial fishery resources and
their habitats (National Research Council, 1985).
National Environmental pOlicy Act of 1969
On January 1, 1970, the National Environmental Policy
Act (NEPA) took effect. Section 102(c) of the Act is
clearly the most significant. This section requires that
recommendations for
.••major federal actions significantly affecting
the quality of the human environment shall include
a detailed statement by the responsible official
on:~
(i) The environmental impact of the proposed
action,
(ii) Any adverse environmental effects which
cannot be avoided should the proposal be
implemented,
(iii) Alternatives to the proposed action,
(iv) The relationship between local short-term
uses of man's environment and the
maintenance and enhancement of long-term
productivity, and
(v) Any irreversible and irretrievable
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commitments of resources which would be
involved in the proposed action should it be
implemented ... (PL 91-190, US Code, 1970).
The Corps of Engineers has the mandated responsibility
for the preparation of a full scale environmental impact
statement (ErS) for any major federal dredge project. The
procedural steps that must be followed in the preparation of
an ElS are lengthy and complex. As a result, increasingly
long lead times for gaining project approval have become
commonplace.
Since the majority of applications for dredging
projects are for small, local projects and maintenance
dredging, these projects seldom require the preparation of
an ElS. Local projects are initiated when the Corps
receives a permit application. At that time, the District
Engineer may initiate an environmental assessment (EA) to
determine whether a full-scale ElS is needed. The objective
of the EA process established under NEPA is to insure that
decision-makers are afforded a broad overview of the
environmental effects of the proposed dredging activity
(National Research Council, 1985).
Many states have enacted legislation similar to NEPA,
which calls for the wise use, protection, and preservation
of state environmental resources. These "little-NEPAs"
often require the preparation of environmental documents
that are similar or even identical to the federal ElS. As a
result, duplicate evaluation may delay the permit process
even longer.
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/~Coastal Zone Management Act of 1972
The Coastal Zone Management Act (CZMA) of 1972
recognizes the national interest in the protection,
maintenance and enhancement of the coastal zone.~ The Act
encourages individual states to plan for the use of their
coastal zones. CZM plans differ from state to state, but
they all generally assure an orderly balanced use and
conservation of resources, take into account social and
economic needs, maximi~e public access opportunities, and
set priorities for water-dependent development (National
Research Council, 1985).
state CZM plans are very important to ports because
they impact port development. A CZM plan can be beneficial
to a port if the port is given high priority for coastal use
and permitted room for future growth and development. On
the other hand, if the CZM plan does not give proper
consideration to the needs of existing port and harbor
maintenance, operations, and expansion, a port's viability
can be jeopardized (Maritime Administration, 1978).
One very important aspect of the federal CZMA is that
certification of compliance with state CZM plans is required
before any federal permit can be issued. In other words,
federal agencies must conduct their activities in a manner
that is consistent with approved state plans.
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Regulation Plus Funding Equals project Delay
~Funding for federal navigation projects has
traditionally been provided through omnibus authorization
and appropriations bills enacted in Congress every few
years. Federal projects had been fully funded by
congressional appropriations prior to the Water Resources
Development Act of 1986. The Army Corps of Engineers is
responsible for the construction and maintenance of major
access channels, turning basins, and anchorages~
Each federal project must pass through a series of
steps ranging from initial investigations to physical
construction, and each step requires specific authorization
and funding by Congress. This is a very time consuming
undertaking, where the average time from project initiation
to completion is approximately 22 years (National Research
Council, 1985). The Port of New Haven, Connecticut has
waited over 37 years for final approval (which has yet to
come) to have its main channel deepened from 35 to 40 feet.
Over half the time is usually consumed by the
congressional processes of authorizing and funding a
project. Table 6 outlines the entire process by
distinguishing 15 major steps that must be taken by a
variety of local and federal officials. It is important to
note that progression from one step to the next depends upon
the successful completion of the previous one.
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TABLE 6
* 15 MAJOR STEPS NECESSARY FOR NEW DREDGING PROJECTS
1. Local Initiative: Local officials ask congressmen for
. project authorization.
2. Action in Congress: Congressional delegation requests
funding.
3. Initial Funding: Corps district office starts preliminary
study.
4. Study Continues: If study extends beyond congressional
cut-off date, further funding may be
necessary.
5. Regional Review: Technical and engineering reports are
made; public is invited to comment.
6. Review Continues: Recommendations are submitted to the
Corp's Chief of Engineers.
7. Report preparation: Engineering report is sent to federal
- - and state agencies; environmental
impact statement is filed with EPA
and made available to the public;
final report is submitted to the
secretary of the Army.
8. Administrative Review: Army officials and Office of
Management and Budget review
repor t.
9. Planning Continues: Congress must allocate funds for
planning to continue.
10. Congressional Action: Feasibility report is submitted to
Congress.
11. Plans & Specifications: Engineering and design work are
- , finalized.
12. project Funding: New project must be included in
President's budget; Congress must
appropriate funds.
13. Contract: Federal and local officials sign formal
ag reement.
14. Implementation: Work begins but funding must be
appropriated throughout the project's
lifetime.
15. Operation and Maintenance: Funding must be requested by
by the President and approved
by Congress for Corps
maintenance of the project to
continue.
* note: these steps were neccessary prior to the Water
Resources Development Act of 1986.
SOURCE: William W. Banker, reprinted from Shipping Digest
25 February, 1985.
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Water Resources Development Act of 1986
Compounding the delays in dredging caused by a complex
array of regulations, a general lack of money for such
projects is another major problem. ~in the past, a port
desiring a new deep draft facility had no choice but to seek
federal approval, not only for the project, but also its
funding (Stephenson and Balk, 1983). However, along with
the Reagan Administration in 1980 came an alarming runaway
national deficit. As a result, federal cost-cutting became
a high priority item on the national agenda (Hammon, 1987).
Thus, Congressional appropriations for navigation projects
disappeared altogether.
Fortunately, the first significant piece of federal
water resources legislation in the past 15 years was signed
by president Reagan on 17 November, 1986. The Water
Resources Development Act of 1986 provides for the
conservation and development of water and related resources
and the improvement and rehabilitation of the nation's water
resources infrastructure (PL 99-662). The Act constitutes a
radical change in how the Army Corps port navigation project
construction and maintenance will be financed in the
future. This change involves non-federal cost sharing.
~
Prior to this Act, all dredging costs for major
navigation projects were paid for in full out of the general
fund of the U.S. Department of the Treasury. Thus, the
nation's taxpayers paid for the projects on the premise that
such projects generated "social benefits" which were
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dispersed throughout the nation (Hammon, 1987).
/originally, the Reagan administration1s goal was 100
percent non-federal funding of construction and maintenance
costs. However, a compromise was finally worked out after
several years of congressional deliberations. Section 101
of the 1986 Act requires non-federal interests to pay,
during the period of construction, the following shares:
(A) 10 percent of the total construction cost for a
depth not in excess of 20 feet; plus
(8) 25 percent of total construction cost for a depth
not in excess of 45 feet; plus
(C) 50 percent of the total construction cost for a
depth in excess of 45 feet (PL 99-662, 1986).
~
An additional 10 percent of the total project cost must also
be paid by the non-federal interests over a period of 30
years following completion.
Maintenance costs are also treated differently under
the 1986 Act. Section 101 requires the local sponsor to pay
50 percent of the cost of maintenance for projects deeper
than 45 feet. However, for depths of 45 feet or less, the
cost of maintenance remains a total federal responsibility
(PL 99-662)~ _
~This legislation also established a harbor maintenance
tax of 0.04 percent cargo tax on imports and exports to help
pay for the federal share of channel maintenance (King,
1986). This harbor maintenance tax is based on cargo value
4<not volume. Ports are allowed to fund their share of any
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improvement by assessing user fees on ships benefiting from
the improvements to channel navigation.~Only those vessels
benefiting from the deepened channel are required to pay the
user fee~
~he 1986 Act authorizes for construction a vast backlog
of critically needed port navigation improvements.
Initially, over five billion dollars was voted for the
dredging of 48 projects which were either approved or await
the final go ahead for construction. Forty-one of the 48
projects involve harbor deepening?/
One project of particular interest to this study
involves New Haven Harbor, Connecticut, which has patiently
waited 37 years for approval of its main channel deepening
project. Under the 1986 Act, this channel dredging project
was appropriated $19 million federal share and $7.5 million
non-federal share. However, the Corps is to study and
report to Congress on the possible detrimental effects the
project could have on oyster production in New Haven Harbor
(see Chapter III for details on the New Haven Harbor
navigation improvement project) •
~Although the 1986 Act authorizes non-federal interests
to recover their construction and maintenance cost shares
through user-fees, ports may be reluctant to do so.
Carriers may seek ports which previously had deep channels
in order to avoid paying the user fee. As a result, those
ports requiring frequent maintenance dredging could suffer a
competitive disadvantage, and thus, lose revenue~
."
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Therefore, ports may seek traditional sources of funding to
help pay for their share of harbor deepening projects
instead of the new alternative now available under the Water
Resources Development Act of 1986. The following is a
summary of various methods of port financing in the u.s ..
Public and private ports in the u.s. use a variety of
capital funding methods for financing new facility
development as well as maintenance of existing facilities.
Port Revenues
port revenues are generated directly from marine
terminal dues, terminal rates, services and charges, rentals
and leases. If the port happens to be a multi-purpose
transportation/public authority, earnings from other
facilities such as bridges, tunnels and airports may be
reinvested in marine terminals as a means of cross-subsidy
(Maritime Administration, 1980). These accumulated port
revenues may be used for new marine facility development.
Revenue financing is a significant method and is preferred
especially by those ports who want to remain self-
sufficient.
General Obligation Bonds
General obligation bonds are a traditional method for
public financing of large port development projects. The
issuance of these bonds are preceded by a voter referendum
to determine the consensus of the community (Maritime
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Administration, 1980). Although this type of financing
places a financial burden on the local taxpayer, the public
votes and has a say. Therefore, the will of the community
concerning the overall economic benefits of the new project
determines if financing will become available in this
manner. At times, it is very difficult to acquire port
development financing when the funding decision is in the
hands of the voting public because port development projects
are competing directly for public funds with more visual
public projects such as schools, parks, and hospitals.
Revenue Bonds
Unlike general obligation bonds, revenue bonds do not
need voter approval. Revenue bonds are secured by general
port income or specific port project revenues. As a result,
revenue bonds have a higher risk factor as well as higher
interest rates. A major benefit of revenue bonds is the
autonomy retained by the port through this financing
alternative. On the other hand, the ability to sell these
bonds is related to the perceptions in the market of the
port's ability to generate sufficient revenues (Maritime
Administration, 1980).
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Federal, State and Local Aid
On the federal level, port financial aid is available
through grants on a project-by-project basis. The Economic
Development Administration (EDA) has been the largest source
of federal economic assistance to ports. During the period,
1966-1980, the EDA has directed over $350 million to local
governments for port construction projects (Maritime
Ad min i s t rat ion, 1980).
On the state and local level, direct financial
assistance is also available. Ports that are managed as
agencies or branches of state, county, or municipal
government may have access to direct appropriations granted
in the same manner as traditional agencies such as fire and
police departments (Maritime Administration, 1980).
The different organizational structures and degree of
financial autonomy of various ports are key elements in
choosing among funding alternatives. For a privately
operated port such as New Haven, Connecticut, local projects
are financed exclusively through revenue income. In the
Port of Providence, Rhode Island, the City of Providence
Municipal Wharf depends on general obligation bonds to fund
projects. However, all privately operated terminals in the
Port of Providence finance through revenue income. In the
Port of Portland, Maine, the situation is very similar to
the Port of Providence. All Maine State Pier projects are
financed through general obligation bonds, while private
terminals throughout Portland depend upon revenue income.
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Summary
The complex array of federal and state agencies has
created a virtual obstacle course over which project
proposals must travel. Project approvals for port dredging
occurs only when consensus is achieved. In this case,
consensus exists when no significant participants object so
strongly to the action that they are willing to mobilize and
oppose it (National Research Council, 1985).
The goal of the permitting process is a balance between
accomplishing legitimate projects as expeditiously as
possible, while at the same time giving the greatest
possible assurance of equity and fairness with regard to the
public interest. Regulation tends to extend the process
sufficiently so that impacted parties have a greater
opportunity to negotiate for legitimate protections and
equitable techniques for compensation and/or mitigation
(National Research Council, 1979). On the other hand,
lengthy proceedings caused by complex regulations can deter
both citizen participation and the development of
significant benefits from a project.
It should be noted that even after permits are
approved, the project can be opposed in the courts. Thus,
effectively delaying any action further. Court delays
translate into cost escalations for any delayed project.
When this complex regulatory framework is coupled with
funding issues and possible court action, the lengthy lead
time necessary for the implementation of dredge projects
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becomes an apparent problem. In addition to the federal
regulations reviewed here, all permit applications for
dredging related activity must pass through the state
regulatory process as well.
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CHAPTER V
STATE BY STATE REGULATORY ANALYSIS
The preceding chapter described the federal regulatory
framework of dredging and dredged material disposal. This
chapter examines the regulatory frameworks for the
individual states of Rhode Island, Maine, and Connecticut.
Important state laws, regulations and policies are reviewed
along with the agencies who administer them. Finally,
significant similarities and differences are identified.
Regulatory Framework for the State of Rhode Island
In Rhode Island, the Coastal Resources Management
Council (CRMC), established in 1971 by the Rhode Island
General Assembly, is the principal agency that administers
the State's Coastal Resources Management Program. The CRMC
is the primary permitting agency for dredging and dredge
spoil disposal in Rhode Island. Permits for dredging in
Rhode Island waters must be consistent with the State's
Coastal Plan.
Section 300.9 of the State Plan deals exclusively with
dredging and dredged material disposal. It clearly spells
out the following three policies which the Council must
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address with regard to dredging and spoil disposal within
Rhode Island waters:
policy 1: Supporting necessary maintenance dredging
activities provided environmentally sound
disposal locations and procedures are
identified,
policy 2: Favoring offshore open water disposal for
large volumes of dredged materials, providing
that environmental impacts are minimized,and
policy 3: Encouraging the use of innovative near shore
methods of dredged material disposal such as
wetlands creation, shellfish habitat creation
and beach nourishment in particular.
Permits for any maintenance or improvement dredge
project for navigational purposes must be obtained from the
Army Corps of Engineers as well as the Council. Applicants
are encouraged to apply for CRMC and Army Corps permits
concurrently. In addition, a water quality certification
from the Department of Environmental Management (OEM) must
be obtained for any dredging or disposal project prior to
permit approval. OEM also has the responsibility of
certifying dredged material as non-hazardous prior to
project approval (Hazardous Wa~te Management Act, chapter
229, section 1). If dredged materials are to be disposed of
upland, all local ordinances must be complied with.
The State Plan clearly spells out the following eight
additional requirements which must be met prior to permit
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approval. Applicants must:
1. Provide accurate soundings in the area of the
proposed project.
2. Describe any temporary or permanent disturbance to
any coastal feature which dredging or disposal
equipment may harm.
3. Install siltation curtains to control the transport
of fine-grained sediments. This requirement may be
waived if the applicant demonstrates to the CRMC
that siltation curtains are not necessary. This
involves professional analysis to determine whether
fine-grained sediments will be a significant factor.
4. Limit dredging and disposal to specific times of the
year in order to minimize impacts on fish and
shellfish.
5. Describe anticipated siltation rates, sediment
sources, and anticipated maintenance needs, with
regard to new construction projects. This report
must also be a professional analysis.
6. Demonstrate that the release of pollutants from the
spoil will not cause environmental degradation with
regard to upland disposal of dredged material.
7. When dredged materials are to be disposed of in open
water, these materials (a) are not to be placed in
areas of prime fishing grounds, (b) must remain
"contained" within the confines of the approved dump
site, (c) if polluted, must be capped by at least
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six inches of clean material, and (d) must be
monitored for physical and biological conditions at
and near the dump site for at least one year. The
applicant must finance the environmental monitoring
program, and the results are to be made available to
the public.
8. When dredged materials are to be disposed of upland,
these materials (a) must be dewatered behind a berm
or bulkhead, and (b) after dewatering, dredged
materials placed on uplands adjacent to tidal waters
must be vegetated or stabilized in some other
manner. CRMC guidelines for disposal at upland
sites do not require the applicant for a small
project (less than 10,000 cubic yards) to provide
testing data if the sediments are believed to be
uncontaminated and if final disposal is to be on the
applicants property.
The CRMC has published a Handbook For Permit Applicants
(Musselman, n.d.). This excellent informational handbook
aids the potential applicant in determining when a CRMC
permit must be obtained and how to do it. The formal permit
review process begins as soon as a complete application is
received by the CRMC. If there are objections to any
project, a public hearing must be held. According to the
CRMC Permit Handbook, substantive objections are defined as:
1.Threat of direct loss of property, property
values or other tangible assets of the
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objectors at the site.
2.Evidence that the proposed activity or
alteration does not meet all the policies and
standards in applicable sections of the Red Book
(State plan) or its supplements.
3.Evidence that the proposed activity or
alteration has a potential for significant
impacts on one or more of the following
descriptors of the coastal environment:
a) circulation of flushing patterns.
b) sediment deposition or erosion.
c) biological communities (vegetation,finfish,
shellfish or wildlife habitat) .
d) areas of historical or archaeological
significance.
e) scenic and/or recreational values.
f) water quality.
g) public access to the shore.
h) shoreline erosion and flood hazards.
4.Evidence that the proposed project does not
conform to state or municipal regulations.
Objections may be raised by any individual or
organization who can show a substantive objection. The CRMC
sends public notices of permit applications to all
interested groups or individuals, municipal agencies, the
Rhode Island Historical Preservation Commission, DEM
divisions of Environmental Coordination and Water Resources,
and interested federal agencies. These agencies and/or
individuals have 30 days in which to respond with comments
reports or objections. The time necessary to process an
application varies depending on the individual circumstances
of proposed projects.
In addition to the CRMC, other involved state agencies
include the Rhode Island Statewide Planning program, the
Historical preservation Commission, and the Department of
Environmental Management's Division of Water Quality, which
issues the water quality certification.
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The
The
The CRMC has designated beach nourishment as the
preferred disposal alternative whenever possible. However,
this does not happen very often, because beach nourishment
can only take place when the materials are clean sands
(Class I sediments) of proper grain size. CRMC pOlicy also
favors offshore open water disposal for large volumes of
dredged materials. Unfortunately, the lack of an available
open water disposal site (Brenton Reef was closed in 1971)
in Rhode Island waters has resulted in the exclusive use of
upland disposal in the State (see Table 3, p.32).
The Army Corps has designated a maintenance frequency
interval of ten years for the federally maintained main
navigation channel of Providence River and Harbor. However,
the Army Corps has not performed any maintenance on the
channel since 1975. The Army Corps has no plans to maintain
the channel to its currently authorized 40-foot depth unless
more marine terminals are dredged first in order to take
advantage of it. With the lack of available disposal sites
in the State, a serious problem has arisen. Terminals such
as Mobil Oil Corp. have sufficient on-site capacity for
disposal of their dredged material, but most private
terminals in the area are not in the same position.
Port of Providence is caught in a catch-22 situation.
Corps refuses to maintain the main channel until the
terminals are dredged, but the terminals can not be dredged
until an open water site or some other suitable disposal
option becomes available. As a result, dredging is a major
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problem in the State of Rhode Island.
Regulatory Framework for the State of Maine
Regulations concerning dredging and disposal of dredged
material are administered through Maine's Department of
Environmental Protection (DEP). Water Quality certification
for dredging and disposal is also issued by the DEP. Maine
also requires that a waste discharge license be obtained for
all dredged material disposal under the provisions of the
Protection and Improvement of Water Act (New England River
Basins Commission, 1981b).
The DEP sends out notices of all proposed projects and
accepts comments on all permit applications for a period of
30 days. Hearings may also be held for receipt of
additional information prior to final approval. However,in
Maine, the State, after considering local opinion, has the
power to override local opposition to a project (New England
River Basins Commission, 1981b).
In 1978, Maine's Coastal Program was officially
approved by the National Oceanic and Atmospheric
Administration (NOAA) under the provisions of the u.s.
Coastal Zone Management Act of 1972. The State Planning
Office is the lead agency for administering the Coastal
Program. Other key agencies in coastal management include:
the DEP, which administers most of the State's environmental
laws affecting the coast; the Land Use Regulation
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Commission; which has jurisdiction in unorganized areas; the
Department of Marine Resources; the Department of Inland
Fisheries and Wildlife; and the Department of
Transportation. The Maine State Planning Office publishes a
handbook of coastal policies, laws, regulations, procedures
and activities that cover all aspects of Maine's Coastal
Program.
Within the Coastal Program, it is standard policy to
give first priority to issues related to port development,
waterfront revitalization, heavy industry, tourism, fishing,
public access and recreation, upon the contingency that
development in the coastal area is environmentally sound.
The following Maine State Statutes must be addressed
before undertaking any permitted dredging activity in
Maine's waters.
The Alteration of Coastal Wetlands Law requires that a
permit be obtained from the DEP for all dredging activity.
Permits are granted when it is determined that the project
will not unreasonably interfere with existing recreational
and navigational uses, cause soil erosion, interfere with
the natural flow of water, harm wildlife or fish, or lower
water quality (Timson et aI, 1982a).
The Protection and Improvement of Waters Law requires a
waste discharge license from the DEP before discharging any
pollutant into State waters (Timson et aI, 1982a).
The Maine Hazardous Waste, Septage and Solid Waste
Management Act regulates the disposal of solid waste.
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Application of this law to dredging activity involves the
upland disposal of dredged material (Timson et aI, 1982a).
The Land Use Regulation Commission has the authority to
zone and regulate activity within the unorganized and
deorganized townships of Maine (Timson et aI, 1982a). Any
dredging or disposal activity occurring within the
Commission's jurisdiction requires a permit.
In order to dredge in state waters below the mean low
water mark, a lease or conveyance must also be obtained from
the Bureau of Public Lands. A lease is also necessary if
any dredge spoils are to be disposed of in near shore
areas. The DEP forwards any application for coastal
wetlands permits that involve the use of subtidal areas to
the Bureau of public Lands to expedite these leases.
In portland, the Board of Harbor Commissioners has the
authority to review dredging proposals for Portland Harbor.
However, the State may override local objections if it
chooses to do so as long as consistency with the State
Coastal plan is not disrupted.
The DEP is responsible for issuing permits for dredging
and related activities under the Alterations of Coastal
Wetlands Law and water quality certification under section
401 under the Clean Water Act. These are the two major
regulatory aspects on the State level with regard to
dredging. The State of Maine has developed one application
form that may be used to obtain both permits (Timson et aI,
1982a). The single application form reduces duplication.
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The necessary federal permits can also be obtained through
one application form that the Army Corps has developed. The
Army Corps will not issue a permit for disposal of dredged
material until a water quality certification has been issued
by the DEP. The Corps must also be sure that the proposed
dredging activity complies with Maine's Coastal Zone
Management Plan prior to issuance of Corp's permits.
The DEP sends copies of completed applications out for
review to other state agencies such as the Departments of
Marine Resources, Inland Fisheries and Wildlife, and the
Soil & Water Conservation Committee. Copies are also sent
to regional planning commissions and local planning boards
(Timson et aI, 1982a). For any controversial project, a
public hearing is held. Finally, DEP personnel make
recommendations to the Board of Environmental Protection,
which has the authority to issue or deny permit requests.
The State of Maine has also published a Dredging
Handbook as part of Timson's et al study (1982a). This
handbook advises applicants in meeting regulatory
requirements. The handbook explains the environmental
impacts of dredging, the regulatory process involved, and
helpful information the applicant will find useful in
preparing the permit applications.
The information required on permit applications for
Maine includes: the location of the project and disposal
area; the dimensions of the project; the method of disposal;
the biological characteristics of the area to be dredged;
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and the characteristics of the material to be dredged
(Timson et aI, 1982a). The applicant may choose to hire a
consulting engineer, coastal geologist, or dredging
contractor to help with preparing the technical aspects of
the application.
When the Army Corps wishes to perform maintenance
dredging on federally maintained channels, they must contact
DEP approximately six months in advance (Timson et aI,
1982a). The Corps must describe the proposed project and
ask for comments directed towards identifying any adverse
environmental impacts. Public notice of the federal project
is also made. The Corps then prepares an environmental
assessment to determine whether a full scale EIS is
necessary. Finally, the Corps must obtain water quality
certification and a coastal wetlands permit from DEP under
the federal consistency provision of the Coastal Zone
Management Act of 1972 (Timson et aI, 1982a).
Within Maine, the Department of Marine Resources (DMR)
is the most active agency with regard to review of state
permits for dredging activities. DMR's primary
responsibility is the protection and management of marine
resources, which usually conflicts to some degree with
dredging practices. DMR'S main arguments regarding dredging
projects involves the timing of the project to insure the
least amount of disruption to marine organisms as possible.
The DMR usually tries to influence the DEP into taking a
stronger stand on projects with more consideration for
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fisheries. However, unlike the DEP who are the decision-
makers, the DMR is a reviewing agency which remains mostly
behind the scenes exerting pressure. This places the DEP in
a difficult position because they are accessible and
therefore more accountable to politicians and the general
public (Timson et aI, 1982a).
In an attempt to eliminate necessary duplication of
effort in the regulatory process, a joint application form
has been developed for Maine and the Army Corps. The joint
form insures that the DEP and the Army Corps review the
application concurrently. Concurrent review can virtually
halve the amount of time needed to obtain federal and state
permits.
The majority of dredged material from projects in the
Portland Harbor area were disposed of at the Portland open
water regional disposal site (see Table 4, p.37). The main
navigation channel in Portland Harbor is on a maintenance
frequency interval of ten years. The Army Corps last
performed maintenance on it in 1981. There is sufficient
capacity at Maine's existing open water disposal sites to
handle dredging activity for many years. As a direct result
of unlimited disposal site availability, dredging in Maine's
waters takes place whenever necessary, providing that the
projects are environmentally sound.
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Regulatory Framework for the State of Connecticut
In Connecticut, permits for dredging activities are
issued by the Commissioner of the Department of
Environmental Protection (DEP). While the DEP's Water
Resources unit is the primary permitting agency, they must
send copies of all applications out for review to the state
Departments of Water Compliance, Fish and Water Life, and
Coastal Area Management.
The Connecticut Coastal Area Management (CAM) Program
was established in August, 1974. The purpose of CAM is to
guide all federal and state planning, development,
acquisition and regulatory activities that are subject to
the management program within the coastal area. Issuance of
all DEP permits must be consistent with all resource
protection policies contained in the Coastal Plan. The CAM
program published Coastal Policies And Use Guidelines
(1979), in order to aid both potential permit applicants and
decision makers in state agencies. The following six
policies concerning dredging and navigation were excerpted
from this publication:
1. To encourage, through the state permitting program
for dredging activities, the maintenance and
enhancement of existing federally maintained
channels, basins and anchorages. (P.A. 79-535, sec.
2(c) (1) (C)).
2. To discourage the dredging of new federally
maintained navigation channels, basins and
anchorages. (P.A. 79-535, sec. 2 (c) (1) (C)).
3. To reduce the need for future dredging by requiring
that new or expanded navigation channels, basins and
anchorages take advantage of existing or authorized
water depths, circulation and siltation patterns and
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the best available technologies for reducing
controllable sedimentation. (P.A. 79-535, sec.
2(c) (1) (0)).
4. To disallow new dredging in tidal wetlands except
where no permissible alternative exists and where
adverse impacts to coastal resources are minimal.
(P.A. 79-535, sec. 2 (c) (1) (E)) .
5. The commissioner of environmental protection shall
regulate the taking and removal of sand, gravel and
other materials from lands under tidal and coastal
waters with due regard for the prevention or
alleviation of shore erosion, the protection of
necessary shellfish grounds and finfish habitats,
the preservation of necessary wildlife habitats, the
development of adjoining uplands, the rights of
riparian property owners, the creation and
improvement of channels and boat basins, the
improvement of coastal and inland navigation for all
vessels including small craft for recreational
purposes and the improvement, protection or
development of uplands bordering upon tidal and
coastal waters, with due regard for the rights and
interests of all persons concerned. (CGS sec. 25-10
as referenced by P.A. 79-535, sec. 2 (a) (2)).
6. Harbor masters shall have the general care and
supervision of the harbors over which they have
jurisdiction, subject to the discretion and control
of the commissioner of transportation, and shall be
responsible to the commissioner for the safe and
efficient operation of such harbor in accordance
with the provisions of this chapter. The
commissioner may delegate any of his powers and
duties under this chapter to such harbor masters or
to any existing board of harbor commissioners, but
shall at all times be vested with responsibility for
the overall supervision of the harbors of the
s ta te. (CGS sec. 15-1).
In addition to these policies, OEP permits must also be
consistent with the Tidal wetlands Act (Connecticut General
Statutes Chapter 440, sections 22a-28 through 22a-35), as
well as sections of Chapter 446I of the the Connecticut
General Statutes pertaining to coastal and tidal dredging.
Connecticut is very concerned about the potential
impacts of dredging on shellfish. An excellent example of
this concern was described in Chapter III (pp. 25-48) with
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the proposed New Haven Harbor navigation improvements
project. Thus, before a water quality certification is
issued, bulk sediment analysis is required to determine the
physical and chemical properties of the materials to be
dredged. By classifying the dredged material, potential
impacts of both dredging and disposal activities can be
identified. In addition, permits to dispose of dredged
materials at open water sites may include special provisions
to protect fish and wildlife. These provisions usually deal
with limiting disposal to avoid spawning seasons of
important species.
Applicants filing for permits to dredge in Connecticut
waters are encouraged to submit their applications to the
Army Corps and the DEP concurrently. This is not a joint
application form, but it does improve the chances of
concurrent review. However, the Army Corps and DEP do issue
joint public notices of any proposed project since the
information requirements for both are identical (Timson et
aI, 1982a).
The State of Connecticut has developed a very good
working relationship with the Army Corps. The State has
designated one person as the dredging coordinator. The
dredging coordinator represents the State's position while
attending the monthly meetings of the Army Corps, EPA,
USFWS, and NMFS (Timson et aI, 1982a).
The majority of dredged materials in Connecticut were
disposed of at open water sites in the Long Island Sound.
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(see Table 5 for New Haven Harbor, p.42). In June, 1980,
the New England River Basins Commission published an Interim
Plan For The Disposal of Dredged Materials In Long Island
Sound (LIS). This policy report determined that disposal of
dredged material in the open waters of LIS shall be
continued on an interim basis under carefully controlled and
monitored conditions. Disposal in the LIS has been limited
to three regional sites, and the disposal program is to be
periodically reviewed as information becomes available
concerning long-term environmental impacts.
As a general rule, Class III sediments are not disposed
of in LIS regional disposal sites unless there is suitable
capping material such as Class I or Class II sediments.
Without suitable capping material, water quality
certification is very difficult to obtain. Only when there
is a compelling necessity to accomplish the dredging will
this be allowed (New England River Basins Commission, 1980).
The New England River Basins Commission conducted an
EIS as part of the work done for their 1980 policy report.
Within the EIS the following determination was made:
In view of the level of dredging required to
simply maintain necessary navigation channels and
present disposal opportunities that are the result
of established disposal practices, even a
temporary moratorium on open water disposal could
have severe economic consequences. A continuation
of open water disposal in Long Island Sound for a
major proportion of sediments dredged,
particularly along the Connecticut coastline, is
the only disposal strategy that can be implemented
at this time and address existing dredging
requirements.
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The Army Corps of Engineers has a maintenance frequency
interval of two to three years for New Haven Harbor. Last
maintenance was performed in 1984. With such a frequent
maintenance schedule necessary, upland disposal cannot be
considered a viable alternative to open water dumping in
Connecticut (New England River Basins Commission, 1980).
While upland disposal is considerably more expensive, the
more significant issues regarding expansion of upland
disposal in Connecticut are the lack of available sites and
the potential environmental impact of ground and surface
water pollution. However, as long as open water disposal
sites are available, environmentally sound dredging
activities will continue whenever necessary in Connecticut's
waters.
Summary and Comparative Analysis of State Regulatory
Frameworks
The regulatory process involves a considerable amount
of coordination between the Army Corps, various state
agencies and the applicants themselves. The amount of
coordination that occurs between the involved parties
greatly influences the efficiency and effectiveness of the
regulatory process. Improving coordination between state
and federal agencies has been a goal for all three states.
As a direct result, the regulatory processes of these states
have many similarities. However, variations among the
states are also widespread.
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A review of the dredging regulations of these three
/
states revealed five main similarities. First, all three
states require approximately the same information on their
permit applications. However, Rhode Island's State Plan
does spell out the informational requirements in the most
clear and comprehensive manner. Second, all three states
require that water quality certification be obtained prior
to permit approval of any dredging related activity. This
authority was delegated to each state under the provisions
of the Federal Water Pollution Control Act Amendments of
1972. Thirdly, all three states have similar criteria for
bulk sediment tests when analyzing and classifying dredged
material. Bulk sediment analysis is important because the
results are used to determine which disposal options are
environmentally safe.
The fourth similarity found was the unanimous support
of necessary maintenance dredging, provided the projects
take place in an environmentally sound manner. Finally, the
fifth similarity regarding dredging regulations among the
three states was the comment period following public notice
of any project. Any comments concerning a specific project
are to be accepted for a standard period of one month.
Review of the three state's regulatory frameworks also
revealed the existence of many variations. The following
eight differences were identified:
1. Only Rhode Island requires that applicants finance
an environmental monitoring program if dredged
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materials are to be disposed of in open water.
2. While Maine has six different State statutes as well
as the State Coastal Plan to administer, Connecticut
only has three statutes and its Coastal Area
Management Plan to address. Rhode Island is even
more organized with respect to dredging
regulations. Only one Act other than the State's
Coastal Resources Management Program must be
addressed. Rhode Island has the most clearly
defined set of dredging related regulations among
the three states.
3. Only Maine offers a joint application form with the
Army Corps of Engineers. This insures concurrent
review by state and federal agencies and eliminates
duplication of effort. Both Connecticut and Rhode
Island have separate state forms that must be filed
along with Army Corps applications. Both states do
encourage submitting these forms simultaneously to
promote concurrent review. However, there is still
duplication of effort which may slow down the
regulatory process in some cases.
4. Only Connecticut offers joint public notice with the
Army Corps of Engineers for dredging projects. Once
again, any step taken to improve cooperation between
the Army Corps and a state's decision-makers will
decrease regulatory processing time. Maine has
experimented with joint public hearings and has had
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great success. They are encouraged whenever
possible. In Rhode Island, the CRMC sends public
notices to all interested parties separately from
Army Corps notices.
5. Another variation among the individual states exists
with regard to general policies within each state's
coastal zone management plan. Both Maine and Rhode
Island give high priority to new water dependent
development in their ports, as long as any
development in the coastal area is environmentally
sound. On the other hand, Connecticut's Coastal
Plan does not give port development as high a
priority. Connecticut's policy calls for
discouraging dredging of new federal navigation
channels, basins and anchorages. This policy
appears to block the port industry from expansion by
encouraging the industry to take advantage only of
existing and authorized water depths. Connecticut's
Plan appears to favor environmental conservation,
while both Maine and Rhode Island have a more
balanced coastal plan. Concern for the state's
shellfish habitat has been a major reason for recent
delays in the proposed New Haven Harbor navigation
improvement project.
6. In addition to the required permits, the states of
Connecticut and Maine have one additional
requirement. Both require permission from the local
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Board of Harbor Commissioners prior to dredging
activity. Rhode Island does not have any such local
entity.
7. Only Connecticut has designated one person within
state government as the dredging coordinator. The
dredging coordinator is the liaison between the
state and the Army Corps, especially when the Corps
requests additional information. This line of
communication has improved Connecticut's
relationship with the Army Corps. Neither Rhode
Island nor Maine has a specific liaison.
8. Of the three states, only Maine has the power, after
considering local opinion at proper hearing
procedures, to override local opposition to any
project.
In an effort to aid the applicant with state
regulations and policies, both Rhode Island and Maine have
published handbooks. These handbooks are very useful,
especially for first time applicants. The information is
clear and easy to read. Addresses and phone numbers of
involved agencies and personnel are also provided.
Connecticut has not published such a handbook, but the
coastal area management program has published policy
guidelines. This publication is comprised mainly of
excerpts from the Connecticut Coastal plan, and thus, is not
as helpful as the handbooks published by Maine and Rhode
Island.
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variations among the regulatory frameworks for the
states of Rhode Island, Maine, and Connecticut do exist. It
is very difficult to determine which state has the most
effective framework. The difficulty lies in that each
proposed dredging project is a unique situation. Every
project has one special circumstance or another. Generally,
each state has made improvements in coordination among the
applicant, the state, and the Army Corps in an effort to
speed up the regulatory process. Even though regulatory
variations do exist on the state level, when provided with
comparable disposal options, similar projects in the
individual states would be handled in the same time frame
and manner.
The lack of a suitable dredged material disposal site
in Rhode Island appears to significantly inhibit dredging
practices in the State. Even though open water disposal
sites may be located in federal waters, each state is
responsible for promoting and lobbying for the initiation
and maintenance of these sites.
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CHAPTER VI
SUMMARY AND CONCLUSIONS
project Summary
./,/
Dredging and maintenance of adequate channels, turning
basins and anchorages is a matter of major concern for ports
that wish to remain competitive. Efficient port operations
and the relative health of local economies depends on
regular improvements and maintenance dredging programs.
'l"
However, dredging projects are constrained by several
factors such as economic feasibility, disposal site
availability and political and regulatory acceptability.
Regulations and guidelines governing dredging differ
considerably among state coastal management programs. As a
result, a port in one state may gain a comparative advantage
over a similar port in a different state simply on the basis
that compliance with one state's regulations is easier than
the other.
The objective of this thesis was to determine whether
or not the previous point is valid. Therefore, it was
hypothesized that an evaluation of previous projects at
similar sized ports would be able to determine the effect of
state level regulatory priorities on dredging development.
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Since only similar ports can be compared, the first
step undertaken was to develop a classification of u.s.
Atlantic Coast ports with respect to dredging. Data were
collected for 30 ports along the Atlantic Coast to create a
taxonomy.
A cluster analysis placed each port into one of three
groups by size (small, medium, or large), relative to each
other. Seventeen ports were assigned in the medium-sized
grouping. The medium-sized ports were then examined further
to determine which three ports within the group were most
similar with regard to size, function and geography. The
ports of New Haven, Connecticut, providence, Rhode Island,
and portland, Maine were ultimately chosen for the
comparative dredging study.
The next step involved compiling dredging histories for
each port in order to illustrate the frequency and magnitude
of dredging projects within the selected ports. This sample
included both federal and local dredging projects. Federal
projects deal mainly with construction and maintenance of
major access channels, turning basins and anchorages. Local
projects are privately funded and generally deal with
construction and maintenance of berths and minor channels.
Once the dredging histories were completed, it was then
possible to examine dredging regulations with particular
concern for state level regulations. A review of pertinent
federal waterway dredging laws was also included to show the
important role that the federal government plays in
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regulating any dredging activity. The regulatory frameworks
regarding dredging and dredged material disposal for the
States of Rhode Island, Maine and Connecticut were reviewed
in detail. Important state laws, regulations and pOlicies
were examined and significant similarities and differences
were identified. This review revealed five major
similarities and eight differences among the states. At
this stage in the project, the following conclusions were
drawn regarding dredging management for the states of Rhode
Island, Maine and Connecticut.
Conclusions
The degree to which coordination occurs between the
applicant, and the state and federal agencies involved in
the regulatory process does influence the efficiency and
effectiveness of that process. However, the main
controlling factor regarding dredging management is disposal
site availability for dredged material. Presently, neither
Maine nor Connecticut have a problem with availability of
suitable disposal sites. Both states have approved open
water disposal sites, which receive the majority of their
dredged material. On the other hand, Rhode Island has a
serious problem due to the lack of a suitable disposal
site.
Rhode Island's problem is clearly evident especially
after reviewing the local project dredging history for the
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Port of providence. Only eight local projects were approved
in Rhode Island since 1977. However, there were 22 similar
local projects in Portland Harbor, Maine and 27 projects in
New Haven, Connecticut during the same time span. It is
important to note that these ports were chosen for their
similarity in characteristics. This clearly illustrates the
presence of a major obstacle to dredging activity in Rhode
Island.
Dredged material for all but one local dredge project
in the Providence River and Harbor area were disposed at
upland sites, usually on adjacent property of the
applicant. The one project that did dispose of dredged
material in open water did so at a site in Massachusetts
waters (Marblehead). The Brenton Reef disposal site was
closed by the state of Rhode Island in 1971, and no suitable
site has been approved since. This has created a major
problem for dredging management in Rhode Island.
Rhode Island has a very clear and concise regulatory
framework with regard to dredging related activity.
However, their excellent regulatory framework is lost within
the state's ineffective handling of dredging management.
The state of Rhode Island must designate a suitable disposal
sight in the near future or major investments made to
improve port facilities will become sunk costs with no
chance of any returns on their investment. These
investments include both private terminal operators as well
as the federal government, which financed the main channel
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the project would work its way through the regulatory
process in Maine and Connecticut but would stall in Rhode
Island, due to the lack of a suitable disposal site. By
maintaining suitable open water disposal sites, both Maine
and Connecticut have assured that dredging will remain an
ongoing activity enabling economic growth to continue within
their port and maritime transportation industries.
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SIC CODE
0102
0103
0104
0105
0106
0107
0111
0112
0119
0861
1011
1021
1051
1061
1091
1121
1411
1412
1442
1451
1471
1479
1491
1492
1494
1499
2049
2061
2411
2412
2413
2414
2415
2416
J
APPENDIX A
COMMODITY CLASSIFICATION BY CARGO TYPE
DRY BULK COMMODITIES
Barley and rye
Corn
Oats
Rice
Sorghum Grains
Wheat
Soybeans'
Flaxseed
Oilseeds, not elsewhere classified
Forest products, not elsewhere classified
Iron ore and concentrates
Copper ore and concentrates
Bauxite and other aluminum ores and
concentrates
Manganese ores and concentrates
Nonferrous metal ores and concentrates, not
elsewhere classified
Coal and lignite
Limestone flux and calcareous stone
Building stone, unworked
Sand, gravel and crushed rock
Clay, ceramic and refractory materials
Phosphate rock
Natural fertilizer materials, not
elsewhere classified
Salt
Sulphur, dry
Gypsum, crude and plasters
Nonmetallic minerals, except fuels, not
elsewhere classified
Grain mill products, not elsewhere
classified
Sugar
Logs
Rafted logs
Fuel wood, charcoal, and wastes
Timber, posts, poles, piling and other wood in
the rough
Pulpwood, log
Wood chips, staves, moldings, and excelsior
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SIC CODE
2421
2431
2491
2611
2621
2631
2691
2920
2951
3241
3251
3271
3281
3291
3311
3312
3313
3314
3315
3316
3317
3318
3319
3321
3322
3323
3324
4011
4012
4022
4024
4029
APPENDIX A (continued)
COMMODITY CLASSIFICATION BY CARGO TYPE
DRY BULK COMMODITIES (continued)
Lumber
Veneer, plywood, and other worked wood
Wood manufactures, not elsewhere classified
Pulp
Standard newsprint paper
Paper and paperboard
Pulp, paper and paperboard products, not
elsewhere classified
Coke, including petroleum coke
Asphalt building materials
Building cement
Structural clay products, including
refractories
Lime
Cut stone and stone products
Miscellaneous nonmetallic mineral products
Pig iron
Slag
Coke (coal and petroleum), petroleum pitches,
and asphalts, and naphta and solvents
Iron and steel ingots, and other primary
forms, including blanks for tube and pipe,
and sponge
Iron and steel rods, bars, angles, shapes and
sections, including sheet piling
Iron and steel plates and sheets
Iron and steel pipe and tube
Ferroalloys
Primary iron and steel products, not elsewhere
classified, including castings in the rough
Nonferrous metals primary smelter products,
basic shapes, wire castings and forgings,
except copper, lead, zinc, and aluminum
Copper and copper alloys, whether or not
refined, unworked
Lead and zinc, including alloys, unworked
Aluminum and aluminum alloys, unworked
Iron and steel scrap
Nonferrous metal scrap
Textile waste, scrap, and sweepings
Paper waste and scrap
Waste and scrap, not elsewhere classified
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SIC CODE
1311
1493
2811
2911
2912
2913
2914
2915
2916
2917
2918
2921
2991
APPENDIX A (continued)
COMMODITY CLASSIFICATION BY CARGO TYPE
LIQUID BULK COMMODITIES
Crude petroleum
Sulphur, liquid
Crude products from coal tar, petroleum, and
natural gas, except benzene and toluene
Gasoline, including additives
Jet fuel
Kerosene
Distillate fuel oil
Residual fuel oil
Lubricating oils and greases
Naptha, mineral spirits, solvents, not
elsewhere classified
Asphalt, tar, and pitches
Liquefied petroleum gases, coal gases, natural
gas, and natural gas liquids
Petroleum and coal products, not elsewhere
classified
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SIC CODE
0101
0121
0122
0129
0131
0132
0133
0134
0141
0151
0161
0191
0841
0911
0912
0913
0931
1911
2011
2012
2014
2015
2021
2022
2031
2034
2039
2041
2062
2081
2091
2092
2094
2095
2099
2111
2211
2212
APPENDIX A (continued)
COMMODITY CLASSIFICATION BY CARGO TYPE
GENERAL CARGO COMMODITIES
Cotton, raw
Tobacco, leaf
Hay and fodder
Field crops, not elsewhere classified
Fresh fruits
Bananas and plantians
Coffee, green and roasted (including instant)
Cocoa beans
Fresh and frozen vegetables
Live animals (Livestock) except zoo animals,
cats, dogs, etc.
Animals and animal products, not elsewhere
classified
Miscellaneous farm products
Crude rubber and allied gums
Fresh fish except shellfish
Shellfish, except prepared or preserved
Menhaden
Marine shells, unmanufactured
Ordnance and accessories
Meat, fresh, chilled or frozen
Mea t an'd mea t products, prepared or preserved,
including canned meat products
Tallow, animal fats, and oils
Animal by-products, not elsewhere classified
Dairy products, except dried milk and cream
Dried milk and cream
Fish and fish products, including shellfish,
prepared or preserved
Vegetables and preparations, canned and
otherwise prepared and preserved
Fruits and fruit and vegetable juices, canned
and otherwise prepared and preserved
Wheat flour and semolina
Molasses
Alcoholic beverages
Vegetable oils, all grades, margarine and
shortening
Animal oils and fats, not elsewhere included,
including marine
Groceries
Ice
Miscellaneous food products
Tobacco manufactures
Basic textile products, except textile fibers
Textile fibers not elsewhere classified
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SIC CODE
2311
2511
2711
2810
2812
2813
2816
2817
2818
2819
2821
2822
2823
2831
2841
2851
2861
2871
2872
2873
2876
2879
2891
3011
3111
3211
3411
APPENDIX A (continued)
COMMODITY CLASSIFICATION BY CARGO TYPE
GENERAL CARGO COMMODITIES (continued)
Apparel and other finished textile products,
including knit
Furniture and fixtures
Printed matter
Sodium hydroxide (caustic soda)
Dyes, organic pigment, dyeing and tanning
materials
Alcohols
Radioactive and associated materials,
including waste
Benzene and toluene, crude and commercially
pure
Sulphuric acid
Basic chemicals and basic chemical products,
not elsewhere classified
Plastic materials,regenerated cellulose and
synthetic resins, including film, sheeting,
and laminates
Synthetic rubber
Synthetic (man-made) fiber
Drugs (biological products, medicinal
chemicals, botanical products and
pharmaceutical preparations)
Soap, detergents, and cleaning preparations;
perfumes, cosmetics, and other toilet
preparations
Paints, varnishes, lacquers, enamels and
allied products
Gum and wood chemicals
Nitrogenous chemical fertilizers, except
mixtures
Potassic chemical fertilizers, except mixtures
phosphatic chemical fertilizers, except
mixtures
Insecticides, pesticides, fungicides, and
disinfectants
Fertilizers and fertilizer materials, not
elsewhere classified
Miscellaneous chemical products
Rubber and miscellaneous plastic products
Leather and leather products
Glass and glass products
Fabricated metal products, except ordnance,
machinery, and transportation equipment
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APPENDIX A (continued)
COMMODITY CLASSIFICATION BY CARGO TYPE
SIC CODE
3511
3611
3711
3721
3731
3791
3811
3911
4111
4112
4113
4118
4119
9999
GENERAL CARGO COMMODITIES (continued)
Machinery, except electrical
Electrical machinery equipment and supplies
Motor vehicles, parts, and equipment
Aircraft and parts
Ships and boats
Miscellapeous transportation equipment
Instruments, photographic and optical goods,
watches and clocks
Miscellaneous products of manufacturing
Water
Miscellaneous shipments not identifiable by
commodity
LCL freight
Materials used in waterway improvement,
government materials
Empty containers
Department of Defence controlled cargo and
special category items
SOURCE: Waterborne Commerce of the United States, 1985,
U.S. Army Corps of Engineers
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APPENDIX B
RAW DATA USED FOR PORT CLASSIFICATION
Summary Of Variables Collected For Each Port
DBULK - Total tonnage of dry bulk cargo (1985).
LBULK - Total tonnage of liquid bulk cargo (1985).
GCARG - Total tonnage of general cargo (1985).
TOTAL - Sum of DBULK + LBULK + GCARG.
DFT84 - Maximum draft in port (1984).
TTDRY - Total number of inbound self-propelled dry cargo
vessels.
TTWET - Total number of inbound self-propelled tanker
vessels.
TTRIP - Sum of TTDRY + TTWET.
DDTRP - Total number of inbound self-propelled vessels
requiring drafts of atleast 35 feet.
POPUL - Estimated poulation of Port's surrounding area.
VCOMM - Variety of commerce at each port.
EVDRY - Value of exported dry cargo (1985).
EVWET - Value of exported tanker cargo (1985).
IVDRY - Value of imported dry cargo (1985).
IVWET - Value of imported tanker cargo (1985).
CRANE - Number of container cranes in each port (1984).
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APPENDIX B (continued)
RAW DATA USED FOR PORT CLASSIFICATION
VARIABLE PORT
Br idgepo r t, CT New Haven, CT New London, CT
DBULK: 773,603 1,022,027 91,133
LBULK: 1,629,174 7,562,859 230,197
GCARG: 8,307 763,797 184,953
TOTAL: 2,411,084 9,348,683 506,283
DFT84 : 30.0 35.0 36.0
TTDRY: 2,715 193 4,836
TTWET: 201 315 24
TTRIP: 2,916 508 4,860
DDTRP: 0 51 0
POPUL: 816,127 769,604 244,641
VCOMM: 2 2 1
EVDRY: 4 33 2
EVWET: 0 0 0
IVORY: 198 314 61
IVWET: 10 341 18
CRANE: 0 0 0
VARIABLE PORT
Wilmington, DE Canaveral, FL Everglades, FL
DBULK: 1,130,420 1,151,969 1,275,533
LBULK: 528,843 1,026,608 9,868,967
GCARG: 703,006 79,638 504,043
TOTAL: 2,362,269 2,258,215 11,648,543
DFT84: 40.0 35.0 37.0
TTDRY: 609 652 3,582
TTWET: 12 53 321
TTRIP: 621 705 3,903
DDTRP : 13 5 81
POPUL: 407,643 329,497 1,093,340
VCOMM: 2 2 3
EVDRY: 259 13 230
EVWET: 55 0 1
IVDRY: 1,006 167 637
IVWET: 1,104 48 242
CRANE: 1 0 2
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APPENDIX B (continued)
RAW DATA USED FOR PORT CLASSIFICATION
PORT
DBULK:
LBULK:
GCARG:
TOTAL:
DFT84 :
TTDRY:
TTWET:
TTRIP:
DDTRP:
POPUL:
VCOMM:
EVDRY:
EVWET:
IVDRY:
IVWET:
CRANE:
VARIABLE
DBULK:
LBULK:
GCARG:
TOTAL:
DFT84 :
TTDRY:
TTWET:
TTRIP:
DDTRP:
POPUL:
VCOMM:
EVDRY:
EVWET:
IVDRY:
IVWET:
CRANE:
Jacksonville, FL
2,257,649
5,799,125
3,275,404
11,332,178
38.0
1,310
186
1,496
32
612,668
4
591
153
4,407
140
4
Brunswick, GA
1,191,812
156,874
228,773
1,577,459
30.0
165
o
165
o
59,285
2
69
o
33
o
o
Miami, FL
745,315
967,840
1,541,101
3,254,256
35.0
5,505
64
5,569
o
1,705,983
4
2,222
4
1,899
50
2
PORT
Savannah, GA
5,505,505
2,810,467
3,010,579
11,326,551
36.0
2,374
221
2,595
147
212,388
4
2,611
57
4,119
252
6
103
Palm Beach, FL
1,013,337
385,430
642,787
2,041,554
34.0
1,559
26
1,585
o
692,217
4
603
11
257
6
o
portland, ME
121,096
7,358,621
146,487
7,626,204
44.0
2,566
221
2,787
69
223,246
1
5
o
19
170
o
APPENDIX B (continued)
RAW DATA USED FOR PORT CLASSIFICATION
VARIABLE PORT
Searsport, ME Baltimore, MD Boston, MA
DBULK: 214,442 26,311,096 1,786,757
LBULK: 596,985 4,908,764 14,910,113
GCARG: 29,348 5,205,433 571,946
TOTAL: 840,775 36,425,293 17,268,816
DFT84 : 35.0 42.0 40.0
TTDRY: 46 6,246 4,313
TTWET: 38 971 556
'{'TRIP: 84 7,217 4,869
DDTRP: 4 139 142
POPUL: 29,451 763,570 658,814
VCOMM: 1 4 3
EVDRY: 6 5,393 428
EVWET: .25 5 .25
IVDRY: 1 9,018 1,495
IVWE'F: 61 225 1,174
CRANE: 0 13 5
VARIABLE PORT
Fall River, MA New Bedford, MA Portsmouth, NH
DBULK: 2,278,482 780 1,040,979
LBULK: 1,873,722 260,850 1,680,580
GCARG: 46,164 89,819 58,492
TOTAL: 4,198,368 351,449 2,780,051
DFT84: 30.0 28.0 35.0
TTDRY: 125 2,986 89
TTWET: 122 332 123
TTRIP: 247 3,318 212
DDTRP: 0 0 27
POPUL: 477,900 477,900 207,870
VCOMM: 1 2 2
EVDRY: 0 3 26
EVWET: 0 0 10
IVDRY: 12 37 23
IVWET: 32 2 91
CRANE: 0 0 0
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APPENDIX B (continued)
RAW DATA USED FOR PORT CLASSIFICATION
VARIABLE PORT
Camden, NJ Albany, NY New Yo.rk, NY
DBULK: 2,145,597 1,039,360 23,524,635
LBULK: 1,809,316 4,271,545 112,339,017
GCARG: 618,070 413,686 16,190,144
TOTAL: 4,572,983 5,724,591 152,053,796
DFT84: 37.0 30.0 45.0
TTDRY: 419 159 856
T'I'WET: 23 169 4,462
TTRIP: 442 328 5,318
DDTRP: 21 1 226
POPUL: 481,975 285,552 17,318,600
VCOMM: 3 2 4
EVDRY: 95 37 8,990
EVWET: 1 4 124
IVORY: 399 684 28,512
IVWET: 198 74 6,668
CRANE: 1 0 35
VARIABLE PORT
Morehead City, NC Wilmington, NC Phi1adephia, PA
DBULK: 1,617,222 1,398,306 9,190,282
LBULK: 249,456 1,989,528 20,509,659
GCARG: 1,738,642 2,008,127 2,990,167
TOTAL: 3,605,320 5,395,961 32,690,108
DFT84: 40.0 38.0 40.0
TTDRY: 953 3,479 4,066
TTWET: 46 239 398
TTRIP: 999 3,718 4,464
DDTRP : 0 48 182
POPUL: 46,778 110,430 1,646,713
VCOMM: 1 3 4
EVDRY: 170 1,071 867
EVWET: 46 3 20
IVORY: 79 730 2,772
IVWET: 18 124 2,220
CRANE: 0 2 5
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APPENDIX B (continued)
RAW DATA USED FOR PORT CLASSIFICATION
PORT
DBULK:
LBULK:
GCARG:
TOTAL:
DFT84 :
TTDRY:
TTWET:
TTRIP:
DDTRP:
POPUL:
VCOMM:
EVDRY:
EVWET:
IVDRY:
IVWET:
CRANE:
providence, RI
812,513
5,767,393
161,928
6,741,834
38.0
360
184
544
47
576,706
1
19
o
669
192
2
Charleston, SC
3,678,723
2,786,963
2,416,063
8,881,749
35.0
3,179
88
3,267
30
288,798
4
2,833
1
3,458
43
9
Georgetown, SC
399,448
o
685
400,133
28.0
43
1
44
o
46,534
1
10
.25
21
o
o
VARIABLE PORT
Newport News, VA Norfolk, VA Richmond, VA
DBULK: 17,841,079 38,876,223 719,348
LBULK: 1,130,469 4,642,382 927,369
GCARG: 197,000 3,662,219 217,136
TOTAL: 19,168,548 47,180,824 1,863,852
DFT84: 40.0 40.0 21.5
TTORY: 430 3,275 94
TTWET: 578 1,385 11
TTRIP: 1,008 4,660 105
DDTRP: 48 142 0
POPUL: 154,560 279,683 219,056
VCOMM: 3 4 3
EVDRY: 446 4,539 301
EVWET: 0 48 2
IVDRY: 142 4,991 253
IVWET: 568 124 21
CRANE: 0 9 0
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